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Executive summary 
This report provides ‘point-of-time’ average year extent estimates of the annual production 
losses and costs of a range of land degradation issues on agricultural lands of Western 
Australia. It is based on the scale and spatial distribution of risks presented by van Gool et al. 
in Resource Management Technical Report 330 – “Land Resources in the South-West 
Agricultural Region”. December 2008. 
Production values calculated for agricultural land in different rainfall zones for the Northern, 
Central and Southern Agricultural Regions are as per those recorded in the Planfarm 
Bankwest Benchmarks 1997 to 2008. ABARE Farm Surveys benchmarks are used for the 
South West Region. These production values are an expression of the presence/absence 
and extent of land degradation influences during those years. 
Estimates of historical production impacts (crop yield, stocking rates) and their probabilities 
of occurrence were obtained from specialists to formulate an average year effect. These 
average-year land degradation ‘events’ were assumed to have occurred on the highest risk 
areas—hence differentiation of impacted versus un-impacted land was possible. 
The opportunity cost of lost production was then calculated by assuming the hazard was not 
present and applying the un-impacted production values across all land areas. 
The methodology assumes the hazard under consideration is the only one present—and 
therefore the values obtained are maximums under the assumptions applied. It is also a 
‘point-in-time’ estimate as per the van Gool et al. data and makes no attempt at forecasting 
future developments—such as the likely expansion of some hazards (e.g. salinity, soil 
acidity). 
Summary: Average-year opportunity cost of land degradation hazards 
Hazard 
Opportunity cost of lost 
agricultural production 
($/average year) 
Soil acidity $498 m  
Salinity $344 m1 
Subsurface compaction $333 m  
Water repellence $251 m  
Wind erosion $  71 m  
Waterlogging/inundation $  29 m  
Soil structure decline $  15 m  
Water erosion $  10 m  
The values should not be used out of context - the methodology and assumptions in the 
calculations must be understood to enhance interpretation. The relativities between the 
values are more important than the actuals. They are calculated for agricultural land in the 
Northern, Central, Southern, and South West Agricultural regions—i.e. they do not include 
the Rangelands regions. 
                                               
1
 Previous studies (George et al. 2005. Technical report 270.) indicated a ‘present value gross economic benefit’ to investment 
in recovery and containment of salinity of $667M. This included costs to agricultural land plus infrastructure, increasing salinity 
affected areas, and costs of investment-response to ameliorative land treatments. 
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The values presented in this report provide some common basis for comparison of the 
relative importance of the different hazards. The methodology also highlights the need for 
further work to refine the probabilities of occurrence and production impacts to improve 
confidence in the assumptions used. 
The opportunity cost values are a starting point as a ‘first pass’ comparison of the relative 
costs of the eight hazards. They represent an annual loss of production which will be ongoing 
unless/until the problems are ‘fixed’. It is outside the scope of this report to indicate whether 
amelioration is possible, nor whether there is positive cost:benefit response to treatment. 
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Introduction 
Publication of Resource Management Technical Report 330: “Land Resources in the South-
West Agricultural Region”. December 2008 by van Gool et al.—provided data on the extent 
and severity of the risk of major land degradation hazards at shire level. This provided the 
stimulus to assess the economic value of those nine hazards—wind erosion, water 
repellence, waterlogging/inundation, water erosion, soil structure decline, subsurface 
compaction, salinity, soil acidity, and phosphorous export. 
Provision of R, D & E resources and government services to the agricultural industry is about 
‘economic development’ and hence there is emphasis on profitable returns to investment. 
The NRM hazards physical description needed to be converted into monetary terms in order 
to assess its importance and potential for its contribution to economic wealth. 
Method 
There were five steps in value-adding to the physical ‘extent and severity’ data for each of 
the hazards by converting it into monetary values: 
1. Choice of production value data set 
2. Align physical and financial data sets 
3. Expression of land degradation hazards 
4. Differential production values for impacted vs un-impacted land 
5. Apply un-impacted values as if the hazard was not present 
The same process was applied individually for each of seven of the nine NRM hazards under 
consideration. Phosphorous export could not be assessed with the same ‘production value’ 
methodology, and there was insufficient evidence to support estimates for soil structure. 
Production value of land 
There are only three known data sets readily available which might describe the financial 
performance of agricultural land: 
(a) Gross Values of Agricultural Production (GVAP) 
Collated by Australian Bureau of Census and Statistics following each 5-yearly census. 
GVAP is not published at a local government level until well after each census (often  
2-3 years) and therefore is well out-of-date. It only provides a snap-shot every 5 years and 
misses the detail of seasonal variability. The regional groupings and State level data are 
available earlier but again miss the detail at the local level afforded by the van Gool et al 
data. 
(b) ABARE farm surveys 
ABARE conducts annual surveys of a small number of farm businesses and records a wide 
range of physical and financial data. Survey populations are statistically relevant at the 
ABARE zone level (3 zones—Pastoral, Wheat-Sheep, and High Rainfall) but again miss the 
detail at a local level. This data set is attractive to use due to its commonality across the 
nation. The ABARE farm surveys can be used where more detailed benchmarks don’t 
exist—and have been used in this analysis in the South West Agricultural Region. 
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(c) Benchmarks 
Various agriculture consultants collate details of their clients into annual physical and 
financial data bases. The best known and most easily available are the Planfarm Bankwest 
Benchmarks which have grown from around 400 businesses in 1997 to include near 
500 businesses in 2008—with contributions of client data from consultants Planfarm and 
Bedbrook-Johnston-Williams as well as agricultural finance institution Bankwest. Per farm 
average data is arranged on a 6-part Agzone basis with clients spread across the agricultural 
areas of Western Australia—High/Medium/Low Rainfall and North/South as per the below 
outline map. These benchmarks were used as the primary source of production values for 
this analysis – in the Northern, Central and Southern agriculture regions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The type of average farm level data available or calculable is represented in the following 
Table 1—using the Medium Rainfall North zone as an example. Similar data was prepared 
for all six rainfall zones. Production values entered into the ‘extent and severity’ physical data 
tables were the average values of the last 5 years 2004-2008 inclusive. The last five seasons 
in Western Australian broad area agriculture are described as—Average (2004), Very Good 
(2005), Drought (in northern districts) and Below Average elsewhere (2006, 2007), and Good 
(2008). 
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Table 1 Benchmarks-Medium Rainfall North zone 
Production year 
 
2004 2005 2006 2007 2008 
Average last 
5 years 
Total farm area (ha) 3 662 3 617 3 733 3 715 3 960 3 737 ha 
Crop area* (ha) 2 505 2 663 2 264 2 570 3 139 2 628 ha 
% crop area 68% 74% 61% 69% 79% 69% 
Crop tonnes 5 171 6 714 3 146 4 227 6 741 5 200 tonnes 
Av. yield (t/ha) 2.07 2.27 1.25 1.47 1.97 1.82 t/ha 
Grain sales ($/ha) $256 $283 $165 $336 $470 $302/ha 
Crop return ($/tonne) $181 $169 $217 $331 $301 $240/tonne 
Stocking rate (dse/wgha**) 4.78 4.70 3.40 3.30 3.80 4.00 dse/wgha 
Wool+stock sales ($/ha) $  46 $  42 $  42 $  34 $  31 $  39/ha   
Av. pasture return ($/dse) $  31 $  34 $  31 $  34 $  39 $  34/dse 
Total operating costs*** ($/ha) $217 $236 $204 $207 $296 $232/ha 
Crop operating costs ($/ha crop) $305 $274 $244 $252 $322 $280/ha 
Pasture operating costs ($/ha pasture) $116 $174 $149 $136 $212 $157/ha 
Notes to table: 
* All crop types (wheat, barley, lupins, canola) amalgamated into a single ‘crop’ category. 
** dse/wgha = dry sheep equivalent per winter grazed hectare. 
*** Operating costs adjusted to reflect direct crop and pasture costs. 
(d) Production values 
“Operating surplus” was chosen as the production value per hectare for this study. It is 
defined as Gross Receipts minus Operating Expenses – the latter including both the variable 
and fixed costs. The operating surplus was calculated from the benchmarks by adding the 
production receipts ex grains, wool and livestock before deducting the operating expenses. 
Minor amounts of other receipts (e.g. fuel rebates) were ignored. 
The ‘production value’ captured here is not a simple gross value of production. It is net of 
production expenses. 
Alignment of physical and financial data sets 
Land areas affected by land degradation processes were provided at a shire level while the 
benchmarks are arranged in rainfall zones. Overlaying shire boundaries with rainfall zones 
allowed allocation of shires (or part shires) to rainfall zones which in turn allowed the 
appropriate benchmark to be applied for the shire groupings. 
While this overlaying was simply done on a visual basis, it could be done more accurately 
from digitised data. Given that there was a number of ‘averaging’ processes in later data 
handling, the extra accuracy of a digital approach was not warranted. Shires which extend 
across rainfall zones (e.g. Carnamah) are one example—crop rotation percentage was 
assumed to be the same across the whole shire when it is probably greater than average to 
the east (medium rainfall zone) and less than average to the west (high rainfall zone). 
Using Water Repellence as an example hazard, the following re-arrangement of the physical 
data was prepared: 
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Table 2 Northern Agriculture Region - allocation of risk areas to rainfall zones 
Water repellence risk (ha) Rainfall zone 
Nil Moderate High 
Low Rainfall North 608 815 ha 525 011 ha 28 184 ha 
Low Rainfall South Nil LRFS land in the Northern Agriculture Region 
Medium Rainfall North 1 162 158 ha 955 387 ha 313 300 ha 
Medium Rainfall South 22 291 ha 16 228 ha 8 668 ha 
High Rainfall North 369 497 ha 483 399 ha 338 236 ha 
High Rainfall South 3 517 ha 6 781 ha 4 959 ha 
Total NAR region 2 166 279 ha 1 986 806 ha 693 345 ha 
Similar re-arrangement was done for the Central and Southern Agricultural Regions—for all 
the hazards. Refer tables under each individual hazard at Section 4. 
Expression of land degradation hazards 
The physical extent and severity of land degradation hazards in Technical Report 330 is 
listed as ‘risk’. That is, land areas have been classified into categories of risk depending on 
the particular characteristics assessed, e.g. soil type, position in landscape. 
Probability of occurrence and yield impacts when land degradation events occur were sought 
from specialists working in the respective degradation topics. Their consultation with 
colleagues, recall of research results, experience and informed intuition in preparing their 
estimates was fundamental to the results presented here. All collaborators would agree that 
their estimates are at best a ‘first pass’ assessment and the exercise highlighted the lack of 
information in many cases. That they agreed to offer their best guesses was courageous and 
much appreciated in deriving the first estimates for presentation here. The main people 
involved are listed under Acknowledgements/Collaborators in Section 5 at the end of this 
document. 
Probabilities of occurrence and yield impacts are required in order to assess the 
measured/recorded benchmarks. Production performance of the last 5 years presumably 
occurred under the influence of land degradation. It is assumed that the degradation 
occurred across the higher category risk areas but not on the ‘Low’ or ‘Nil risk’ areas—hence 
the average historical performance recorded is made up of production from impacted land 
and production from un-impacted land. It is this differential which provides the means to 
determine what would have been the production performance if the degradation hazard was 
not present. The difference between the two scenarios then becomes the ‘opportunity cost of 
production foregone’. 
An example using Water repellence as the continuing case study is presented below. 
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Water repellence 
Where other hazards might have a complex of influences on production performance (e.g. 
crop rotations, rainfall/geographic spread interactions), water repellence is expected to have 
differential influences on yields depending on the relative probabilities of receiving different 
rainfall years. 
For example, in the Northern Agriculture Region, the impact of water repellence is expected 
to be expressed in terms of a reduction in yield and a probability of occurrence. 
Table 3 Yield impact and probability of occurrence – Northern Agriculture Region 
Enterprise Reduction in yield 
Probability of 
occurrence 
(% of years) 
25% 20% 
15% 10% 
5% 20% 
Crops 
0% 50% 
1.25 dse/wgha 20% 
1.00 dse/wgha 10% 
0.50 dse/wgha 20% 
Pastures 
0.00 dse/wgha 50% 
Explanation of table 
Water repellence is expected to have a major influence (25 per cent crop yield reduction, 
stocking rate reduced by 1.25 dse/wgha) in those 20 per cent of years which are relatively 
dry at the start of the growing season (e.g. during crop planting) and where soils do not wet 
up either from below or through direct infiltration. Similarly, it is estimated there is around 
50 per cent of years where rainfall is in good supply sufficient to wet up the soil profile and 
combat the influence of water repellence.  
Similar assumptions on how each land degradation hazard has been expressed historically 
are presented in the tables under each individual hazard at Section 4. Assessment for each 
hazard has been set up on a spreadsheet which allows sensitivity interrogation and updates 
as new information comes to hand. 
Assumptions for some hazards did not follow a standard format. Salinity for example used 
non-cropping costs/benefits on the ‘presently saline’ land category. Soil Acidity utilised 
differential impacts on different crop types (e.g. impact on wheat but no impact on lupins). 
Impacted vs un-impacted land 
All the assumptions from the previous section were entered into the calculating spreadsheet 
to provide statements of production values. Production values are equivalent to the operating 
surplus for the average farm summed over all farms in each region. 
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Again using Water repellence as the case study: 
Table 4 Annual production values WITH water repellence 
Rainfall zone Crop or Pasture 
Northern Ag 
region 
$ 
Central Ag 
region 
$ 
Southern Ag 
Region 
$ 
Crop 90.0 m Nil* Nil High RF North (HRFN) Pasture 0.3 m Nil   Nil 
Crop 262.0 m 14.0 m Nil Medium RF North (MRFN) Pasture 103.0 m 6.0 m Nil 
Crop 81.0 m 50.0 m Nil Low RF North (LRFN) 
Pasture 23.0 m 14.0 m Nil 
Crop 0.6 m 23.0 m 88.0 m High RF South (HRFS) Pasture 3.0 m 113.0 m 123.0 m  
Crop 4.0 m 255.0 m 220.0 m Medium RF South (MRFS) 
Pasture 4.0 m 237.0 m 25.0 m 
Crop Nil 175.0 m 30.0 m Low RF South (LRFS) 
Pasture Nil 101.0 m 3.0 m 
* Nil = none of the rainfall zone in this region. 
Similar values were prepared for all the hazards (refer Table 1 under each individual hazard 
at Section 4). The tables provide an indicative average historical production value for each 
region and rainfall zone—under the influence of the assumed occurrence and impact of the 
hazard under consideration. 
By restricting the impact to the highest risk areas, differential production performance could 
be determined. 
Using Water repellence again as an example: 
In the HRFN zone of the Northern Agriculture Region, the last 5 years average crop yield = 
1.95 t/ha. By applying the occurrence and impact assumptions, the average yield on 
157,124 ha of crop in the ‘High’ risk category was calculated as 1.85 t/ha, and the average 
yield on 224 558 ha of crop in the ‘Moderate’ risk category was 1.91 t/ha. 
In order to achieve a total across-the-board average yield of 1.95 t/ha, the yield on the 
remaining (un-impacted) 171 645 ha of crop in the ‘Nil’ risk category must have been 
2.1 t/ha. This then became the un-impacted yield to substitute back into all areas to calculate 
the production performance if the hazard was not present. 
Potential production if hazard is not present 
Substituting the ‘un-impacted’ crop and pasture yields back into all land in every risk category 
provides an indication of production performance in the absence of the land degradation 
hazard. 
Continuing the Water Repellence case study, the following yield differentials were calculated 
for the Northern Agriculture Region: 
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Table 5 Crop/pasture yields for risk categories—Northern Agriculture Region 
Risk category 
Rainfall zone Crop or pasture 
Benchmark 
yields Nil Moderate High 
Crop 1.95 t/ha 2.10 t/ha 1.91 t/ha 1.85 t/ha High RF North (HRFN) Pasture 5.05 dse/wgha 5.52 dse/wgha 4.92 dse/wgha 4.74 dse/wgha 
Crop 1.82 t/ha 1.88 t/ha 1.78 t/ha 1.73 t/ha Medium RF North (MRFN) 
Pasture 4.00 dse/wgha 4.19 dse/wgha 3.86 dse/wgha 3.68 dse/wgha 
Crop 1.32 t/ha 1.35 t/ha 1.29 t/ha 1.25 t/ha Low RF North (LRFN) Pasture 1.92 dse/wgha 2.06 dse/wgha 1.79 dse/wgha 1.61 dse/wgha 
Crop 1.94 t/ha 2.17 t/ha 1.89 t/ha 1.83 t/ha High RF South (HRFS) 
Pasture 8.50 dse/wgha 9.19 dse/wgha 8.36 dse/wgha 8.18 dse/wgha 
Crop 1.71 t/ha 1.77 t/ha 1.67 t/ha 1.62 t/ha Medium RF South (MRFS) 
Pasture 4.99 dse/wgha 5.22 dse/wgha 4.86 dse/wgha 4.68 dse/wgha 
Crop Low RF South (LRFS) 
Pasture Nil LRFS land in the Northern Agriculture Region 
The Nil risk yields (marked in bold) are the un-impacted yields which demonstrate the 
potential production performance of all the land in the absence of water repellence. 
The full range of crop and pasture yields calculated for each risk category is listed under 
each land degradation hazard in Section 4. 
Total production value for the region can therefore be calculated by applying these potential 
yields across all risk categories as per the following table. 
Table 6 Production values WITHOUT water repellence 
Rainfall zone Crop or pasture 
Northern Ag 
region 
$ 
Central Ag  
region 
$ 
Southern Ag 
Region 
$ 
Crop 112.0 m Nil* Nil High RF North (HRFN) Pasture 10.0 m Nil   Nil 
Crop 286.0 m 16.0 m Nil Medium RF North (MRFN) 
Pasture 108.0 m 6.0 m Nil 
Crop 86.0 m 54.0 m Nil Low RF North (LRFN) Pasture 24.0 m 15.0 m Nil 
Crop 0.9 m 26.0 m 120.0 m High RF South (HRFS) Pasture 3.0 m 115.0 m 145.0 m 
Crop 4.0 m 278.0 m 257.0 m Medium RF South (MRFS) 
Pasture 4.0 m 246.0 m 40.0 m 
Crop Nil 188.0 m 37.0 m Low RF South (LRFS) 
Pasture Nil 106.0 m 5.0 m 
* Nil = none of the rainfall zone in this region 
Compare/contrast Table 4 (WITHOUT water repellence) with Table 6 (WITH water 
repellence). The difference provides an indication of the value of the lost opportunity due to 
water repellence—and regional specificity as to where the issue is having the greatest effect. 
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Table 7 Opportunity cost of water repellence 
Rainfall zone Crop or Pasture 
Northern Ag 
region 
$ 
Central Ag 
region 
$ 
Southern Ag 
Region 
$ 
Total 3 
Regions 
$ 
Crop 22.0 m Nil* Nil 22.0 m High RF North (HRFN) Pasture 10.0 m Nil   Nil 10.0 m 
Crop 24.0 m 2.0 m Nil 26.0 m Medium RF North (MRFN) 
Pasture 5.0 m 0.3 m Nil 5.3 m 
Crop 5.0 m 4.0 m Nil 9.0 m Low RF North (LRFN) Pasture 2.0 m 1.0 m Nil 3.0 m 
Crop 0.3 m 3.0 m 32.0 m 35.3 m High RF South (HRFS) Pasture 0.2 m 2.0 m 22.0 m 24.2 m 
Crop 0.4 m 22.0 m 37.0 m 59.4 m Medium RF South (MRFS) 
Pasture 0.2 m 9.0 m 16.0 m 25.2 m 
Crop Nil 14.0 m 7.0 m 21.0 m Low RF South (LRFS) 
Pasture Nil 5.0 m 2.0 m 7.0 m 
Totals  69.1 m 62.3 m 116.0 m 247.4 m 
* Nil = none of the rainfall zone in this region. 
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Discussion – what the opportunity costs are/are not 
The methodology and results presented in this report contains various estimates, 
assumptions, and ‘averaged’ inputs to quantify and value the ‘cost of land degradation’.  
It attempts to pull together the knowledge and wisdom accumulated over time through 
research and personal experience. Results should only be used in an ‘indicative’ sense with 
the following caveats: 
1. The opportunity costs presented are maximums. The methodology assumes each 
hazard is the only one present—and if the hazard is removed the land will return to 
maximum production. In reality, there will be overlaps of different hazards, for example, 
salinity and waterlogging. Remove subsurface compaction and soil acidity might be the 
limiting factor, or vice versa. Water repellence and wind erosion are often paired in their 
impacts. This issue highlights the need for further research to more adequately define 
where the different land degradation processes occur and the interactions between 
them. 
2. The opportunity costs are a snapshot in time. No economic costs have been attributed 
to future risk. Unchecked, hazards such as salinity, subsurface compaction and soil 
acidity will progressively grow into larger issues with more expansive impacts. The 
opportunity costs presented here therefore underestimate the potential costs of these 
expanding hazards. 
3. No account is taken of the technical possibilities and cost of ameliorating each of the 
hazards—which is the subject of separate R&D. Targeting resources at the highest 
opportunity cost hazards should consider what is the likelihood of achieving a result 
and at what expense? For example, soil acidity might be readily addressed by applying 
$50/ha of lime but it might cost $’000s to retrieve salt affected land to a similar 
production status. 
4. Only three agricultural areas are represented in the calculated opportunity costs. There 
are no similar rainfall zone benchmarks for either the Pastoral or South West Regions. 
ABARE benchmarks at a whole-of-region level have been used to obtain estimates for 
the South West Region. Extent and severity data for Pastoral regions is not available.  
5. The opportunity costs relate to agricultural production land only. No other on-site costs 
(e.g. salinity effects on buildings or water supplies) nor off-site costs of hazards have 
been included. For example, nutrient leaching and its impact on production losses have 
not been considered. Off-site impacts and costs such as eutrophication from 
phosphorous run-off, impact on adjoining land from deposition material during a wind 
erosion event, stream salinisation are not included. 
6. Costs in terms of time and $s invested in learning, investigations and understanding of 
the hazards, their implications and methods of treatment are not included. Such costs 
can be considerable as the R$D community as well as farmers learn to adapt or 
recover from land degradation impacts. 
7.      Production values are presented in terms of ‘operating surplus’ and should not be 
confused with ‘total value of production’ nor ‘profit’. Operating surplus is simply Gross 
Receipts minus Operating Expenses - and therefore represents a net value of 
production.  
Consultation with specialists in deriving the values was kept ‘in-house’ for this first attempt. It 
is appropriate to restrict input at this stage simply to demonstrate that the methodology has 
some merit and to adjust the model progressively as further input is obtained. A reasonably 
sound framework has now been established and ‘first pass’ results are posted in this 
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document as a starting point for further adjustment—rather than an end in themselves. There 
will be all sorts of argument and discussion about the results and the assumptions sitting 
behind them. That is encouraged so that hopefully the necessary improvements are made 
and greater confidence is obtained that the values better represent the relative importance of 
each land degradation hazard. 
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Land degradation hazards—results and assumptions 
1. Wind erosion 
From van Gool et al: “The detachment and movement of soil particles by wind action is 
termed wind erosion. Susceptibility to wind erosion is a measure of the level of disturbance 
required to bring the soil to an erodible condition.” 
Using production values derived from Planfarm Bankwest Benchmarks for the Northern, 
Central and Southern agriculture regions, and derived from ABARE Farm Surveys for the 
South West agriculture region. 
Summary—opportunity cost of wind erosion 
Area (ha) in each risk category Agricultural 
region Low Moderate High Very High Extreme 
Opportunity 
cost* 
$ 
Northern 1 747 420 940 829 1 761 262 389 345 10 480 15.6 m 
Central 3 565 778 1 903 047 1 578 394 221 575 0 25.8 m 
Southern 1 778 498 1 317 872 2 002 668 277 450 12 514 26.5 m 
South West 304 614 299 699 159 811 21 075 1 694 2.7 m 
    Total 4 Regions 70.7 m 
* Equivalent to the total extra value of farm operating surplus’ if the hazard was absent. 
Assumptions 
Table 1.1 Wind erosion—area of agricultural land in each rainfall zone and region 
Wind erosion – area (ha) in each risk category 
Zone Region 
Low Moderate High Very High Extreme 
High RF North 
(HRFN) 
NAR 
CAR 
SAR 
252 738 
- 
- 
181 446 
- 
- 
631 879 
- 
- 
119 650 
- 
- 
7 329 
- 
- 
Medium RF 
North (MRFN) 
NAR 
CAR 
SAR 
939 320 
61 235 
- 
465 843 
34 060 
- 
841 536 
32 952 
- 
182 347 
4 069 
- 
2 548 
0 
- 
Low RF North 
(LRFN) 
NAR 
CAR 
SAR 
536 782 
396 153 
- 
276 673 
185 688 
- 
264 006 
85 123 
- 
84 255 
45 118 
- 
339 
0 
- 
High RF South 
(HRFS) 
NAR 
CAR 
SAR 
2 140 
203 922 
582 761 
1 789 
246 298 
804 093 
8 648 
131 480 
764 803 
2 593 
8 194 
108 115 
263 
0 
5 470 
Medium RF 
South (MRFS) 
NAR 
CAR 
SAR 
16 440 
1 416 596 
1 051 598 
15 078 
792 894 
474 626 
15 194 
777 005 
980 701 
500 
80 432 
139 741 
0 
0 
5 559 
Low RF South 
(LRFS) 
NAR 
CAR 
SAR 
Nil 
1 487 874 
144,139 
Nil 
644 107 
41,153 
Nil 
551 834 
257,164 
Nil 
83 763 
29,594 
Nil 
0 
1,485 
South West SWAR 304,614 299,669 159,811 21,075 1,694 
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Table 1.2 Wind erosion—estimated crop rotations by land risk category. Benchmark = average all risk 
areas 
  Risk category 
Rainfall zone Benchmark Low Moderate High Very High Extreme 
High RF North (HRFN) 46% 52% 49% 49% 20%   0% 
Medium RF North (MRFN) 69% 74% 70% 70% 30%   0% 
Low RF North (LRFN) 61% 62% 62% 62% 50% 10% 
High RF South (HRFS) 42% 48% 44% 44% 30% 20% 
Medium RF South (MRFS) 59% 60% 60% 60% 20%   0% 
Low RF South (LRFS) 67% 68% 67% 67% 50% 10% 
South West 16% 18% 16% 10%   7%   5% 
 
Table 1.3 Probability of occurrence of wind erosion—rainfall zone by land risk category 
 Risk category 
Rainfall zone Low Moderate High Very High Extreme 
High RF North (HRFN) 10.0% 10.0% 10.0% 10.0% 10.0% 
Medium RF North (MRFN) 12.5% 12.5% 12.5% 12.5% 12.5% 
Low RF North (LRFN) 20.0% 20.0% 20.0% 20.0% 20.0% 
High RF South (HRFS) 10.0% 10.0% 10.0% 10.0% 10.0% 
Medium RF South (MRFS) 12.5% 12.5% 12.5% 12.5% 12.5% 
Low RF South (LRFS) 20.0% 20.0% 20.0% 20.0% 20.0% 
South West   5.0%   5.0%   5.0%   5.0%   5.0% 
 
Table 1.4 Production penalties due to wind erosion and areas impacted by risk category 
   Risk category—areas impacted 
Rainfall zone Crop or Pasture 
Yield 
penalty Low Moderate High 
Very 
High Extreme 
Crop 15% 0% 0% 60% 80% 100% High RF North (HRFN) 
Pasture 50% 0% 0% 60% 80% 100% 
Crop 15% 0% 0% 60% 80% 100% Medium RF North (MRFN) 
Pasture 50% 0% 0% 60% 80% 100% 
Crop 15% 0% 0% 60% 80% 100% Low RF North (LRFN) 
Pasture 50% 0% 0% 60% 80% 100% 
Crop 15% 0% 0% 60% 80% 100% High RF South (HRFS) 
Pasture 50% 0% 0% 60% 80% 100% 
Crop 15% 0% 0% 60% 80% 100% Medium RF South (MRFS) Pasture 50% 0% 0% 60% 80% 100% 
Crop 15% 0% 0% 60% 80% 100% Low RF South (LRFS) 
Pasture 50% 0% 0% 60% 80% 100% 
Crop 15% 0% 0% 60% 80% 100% South West 
Pasture 50% 0% 0% 60% 80% 100% 
Opportunity costs of land degradation hazards in the South-West Agriculture Region- 
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Table 1.5 Wind erosion—average year crop and pasture yields for each risk category 
Northern Agriculture Region Risk category—crop/pasture yields 
Rainfall zone Crop or pasture Benchmark Low Moderate High 
Very 
High Extreme 
Crop (t/ha) 1.95 1.96 1.96 1.95 1.94 Nil 
High RF North (HRFN) Pasture 
(dse/wgha) 
5.05 5.16 5.16 5.01 4.95 4.90 
Crop (t/ha) 1.82 1.83 1.83 1.81 1.80 Nil 
Medium RF North (MRFN) Pasture 
(dse/wgha) 
4.00 4.08 4.08 3.92 3.87 3.82 
Crop (t/ha) 1.32 1.33 1.33 1.30 1.30 1.29 
Low RF North (LRFN) Pasture 
(dse/wgha) 
1.92 1.96 1.96 1.84 1.80 1.76 
Crop (t/ha) 1.94 1.95 1.95 1.93 1.93 1.92 
High RF South (HRFS) Pasture 
(dse/wgha) 
8.50 8.71 8.71 8.45 8.36 8.28 
Crop (t/ha) 1.71 1.71 1.71 1.69 1.69 Nil 
Medium RF South (MRFS) Pasture 
(dse/wgha) 
4.99 5.04 5.04 4.85 4.79 Nil 
Crop (t/ha) Nil Nil Nil Nil Nil Nil 
Low RF South (LRFS) Pasture 
(dse/wgha) 
Nil Nil Nil Nil Nil Nil 
 
Table 1.6 Wind erosion—average year crop and pasture yields for each risk category 
Central Agriculture Region Risk category—crop/pasture yields 
Rainfall zone Crop or pasture Benchmark Low Moderate High 
Very 
High Extreme 
Crop (t/ha) Nil Nil Nil Nil Nil Nil 
High RF North (HRFN) Pasture 
(dse/wgha) Nil Nil Nil Nil Nil Nil 
Crop (t/ha) 1.82 1.83 1.83 1.81 1.80 Nil 
Medium RF North (MRFN) Pasture 
(dse/wgha) 4.00 4.04 4.04 3.89 3.84 Nil 
Crop (t/ha) 1.32 1.32 1.32 1.30 1.29 Nil 
Low RF North (LRFN) Pasture 
(dse/wgha) 1.92 1.94 1.94 1.82 1.79 Nil 
Crop (t/ha) 1.94 1.94 1.94 1.92 1.92 1.91 
High RF South (HRFS) Pasture 
(dse/wgha) 8.50 8.54 8.58 8.28 8.20 Nil 
Crop (t/ha) 1.71 1.71 1.71 1.69 1.69 Nil 
Medium RF South (MRFS) Pasture 
(dse/wgha) 4.99 5.04 5.04 4.85 4.79 Nil 
Crop (t/ha) 1.41 1.42 1.42 1.39 1.38 Nil 
Low RF South (LRFS) Pasture 
(dse/wgha) 3.03 3.07 3.07 2.88 2.82 Nil 
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Table 1.7 Wind erosion—average year crop and pasture yields for each risk category 
Southern Agriculture Region Risk category—crop/pasture yields 
Rainfall zone Crop or pasture Benchmark Low Moderate High 
Very 
High Extreme 
Crop (t/ha) Nil Nil Nil Nil Nil Nil 
High RF North (HRFN) Pasture 
(dse/wgha) Nil Nil Nil Nil Nil Nil 
Crop (t/ha) Nil Nil Nil Nil Nil Nil 
Medium RF North (MRFN) Pasture 
(dse/wgha) Nil Nil Nil Nil Nil Nil 
Crop (t/ha) Nil Nil Nil Nil Nil Nil 
Low RF North (LRFN) Pasture 
(dse/wgha) Nil Nil Nil Nil Nil Nil 
Crop (t/ha) 1.94 1.94 1.94 1.92 1.92 1.91 
High RF South (HRFS) Pasture 
(dse/wgha) 8.50 8.59 8.59 8.33 8.24 8.16 
Crop (t/ha) 1.71 1.71 1.71 1.70 1.69 Nil 
Medium RF South (MRFS) Pasture 
(dse/wgha) 4.99 5.08 5.08 4.89 4.83 4.76 
Crop (t/ha) 1.41 1.43 1.43 1.40 1.39 1.38 
Low RF South (LRFS) Pasture 
(dse/wgha) 3.03 3.16 3.16 2.97 2.91 2.84 
 
Table 1.8 Wind erosion—average year crop and pasture yields for each risk category 
South West Agriculture Region Risk category—crop/pasture yields 
Rainfall zone Crop or pasture Benchmark Low Moderate High 
Very 
High Extreme 
Crop (t/ha) 2.25 2.25 2.25 2.24 2.24 2.23 
South West Pasture 
(dse/wgha) 8.53 8.55 8.53 8.50 8.49 8.48 
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2. Water repellence 
From van Gool et al: “Water repellence results in an uneven wetting pattern characterised by 
alternating patches of wet and dry soil. This causes two distinct problems: 1) On sloping 
land, patches of soil exhibiting the condition will remain completely dry after rainfall and 
seeds will not germinate, dramatically affecting agricultural production; 2) the decreased 
rainfall penetration and corresponding increase in runoff causes increased water erosion 
risk.” 
Using production values derived from Planfarm Bankwest Benchmarks for the Northern, 
Central and Southern agriculture regions, and derived from ABARE Farm Surveys for the 
South West agriculture region. 
Summary—opportunity cost of water repellence 
Area (ha) in each risk category Agricultural 
region Nil Moderate High 
Opportunity 
cost* 
$ 
Northern 2 166 279 1 986 806 693 345   68.6 m 
Central 3 803 026 2 451 745 1 013 016   62.9 m 
Southern 1 813 237 2 217 407 1 354 863 115.6 m 
South West 472 976 169 561 143 929     3.5 m 
 Total 4 regions 250.7 m 
* Equivalent to the total extra value of farm operating surplus’ if the hazard was absent. 
Assumptions 
Table 2.1 Water repellence—area of agricultural land in each rainfall zone and region 
Water repellence—area (ha) in each risk category 
Zone Region 
Low Moderate High 
High RF North (HRFN) 
NAR 
CAR 
SAR 
368 497 
- 
- 
483 399 
- 
- 
338 236 
- 
- 
Medium RF North (MRFN) 
NAR 
CAR 
SAR 
1 162 158 
57 689 
- 
955 387 
53 585 
- 
313 300 
21 014 
- 
Low RF North (LRFN) 
NAR 
CAR 
SAR 
608 815 
324 121 
- 
525 011 
368 660 
- 
28 184 
19 302 
- 
High RF South (HRFS) 
NAR 
CAR 
SAR 
3 517 
315 279 
725 591 
6 781 
166 646 
924 243 
4 959 
107 628 
614 050 
Medium RF South (MRFS) 
NAR 
CAR 
SAR 
22 291 
1 578 692 
947 597 
16 228 
912 073 
1 038 263 
8 668 
575 524 
662 830 
Low RF South (LRFS) 
NAR 
CAR 
SAR 
Nil 
324 121 
1 527 246 
Nil 
368 660 
950 782 
Nil 
19 302 
289 549 
South West SWAR 472 976 169 561 143 929 
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Table 2.2 Water repellence—estimated crop rotations by land risk category. Benchmark = average all risk 
areas 
  Risk category 
Rainfall zone Benchmark Nil Moderate High 
High RF North (HRFN) 46% 46% 46% 46% 
Medium RF North (MRFN) 69% 69% 69% 69% 
Low RF North (LRFN) 61% 61% 61% 61% 
High RF South (HRFS) 42% 42% 42% 42% 
Medium RF South (MRFS) 59% 59% 59% 59% 
Low RF South (LRFS) 67% 67% 67% 67% 
South West 16% 16% 16% 16% 
 
Table 2.3 Probability of occurrence of water repellence—rainfall zone by land risk category 
 Risk category 
Rainfall zone Nil Moderate High 
High RF North (HRFN) 0% 30% 70% 
Medium RF North (MRFN) 0% 30% 70% 
Low RF North (LRFN) 0% 30% 70% 
High RF South (HRFS) 0% 30% 70% 
Medium RF South (MRFS) 0% 30% 70% 
Low RF South (LRFS) 0% 30% 70% 
South West 0% 30% 70% 
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Table 2.4 Production penalties due to water repellence and probability of occurrence 
Rainfall zone Crop/ pasture Benchmark yield Yield penalty % of years 
Crop HRFN = 1.95 t/ha 25% 20% High rainfall 
 HRFS = 1.94 t/ha 15% 10% 
    5% 20% 
 
    0% 50% 
Pasture HRFN = 5.05 dse/wgha 1.25 dse/wgha* 20% 
 
 HRFS = 8.50 dse/wgha 1.00 dse/wgha 10% 
  0.50 dse/wgha 20% 
 
  0.00 dse/wgha 50% 
Crop MRFN = 1.82 t/ha 25% 20% Medium rainfall 
 MRFS = 1.71 t/ha 15% 10% 
    5% 20% 
 
    0% 50% 
Pasture MRFN = 4.00 dse/wgha 1.25 dse/wgha* 20%  
 MRFS = 4.99 dse/wgha 1.00 dse/wgha 10% 
  0.50 dse/wgha 20% 
 
  0.00 dse/wgha 50% 
Crop LRFN = 1.32 t/ha 25% 20% Low rainfall 
 LRFS = 1.41 t/ha 15% 10% 
    5% 20% 
 
    0% 50% 
Pasture LRFN = 1.92 dse/wgha 1.25 dse/wgha* 20%  
 LRFS = 3.03 dse/wgha 1.00 dse/wgha 10% 
  0.50 dse/wgha 20% 
 
  0.00 dse/wgha 50% 
Crop 2.25 t/ha 10% 20% South West 
    5% 20% 
 
    0% 60% 
 Pasture 8.53 dse/wgha 1.00 dse/wgha* 20% 
  0.50 dse/wgha 20% 
 
  0.00 dse/wgha 60% 
* dse/wgha = dry sheep equivalent per winter grazed hectare. 
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Table 2.5 Water repellence—average year crop and pasture yields for each risk category 
Northern Agriculture Region Risk category—crop/pasture yields 
Rainfall zone Crop or pasture Benchmark Nil Moderate High 
Crop (t/ha) 1.95 2.10 1.91 1.85 
High RF North (HRFN) Pasture 
(dse/wgha) 
5.05 5.52 4.92 4.74 
Crop (t/ha) 1.82 1.88 1.78 1.73 
Medium RF North (MRFN) Pasture 
(dse/wgha) 
4.00 4.19 3.86 3.68 
Crop (t/ha) 1.32 1.35 1.29 1.25 
Low RF North (LRFN) Pasture 
(dse/wgha) 
1.92 2.06 1.79 1.61 
Crop (t/ha) 1.94 2.17 1.89 1.83 
High RF South (HRFS) Pasture 
(dse/wgha) 
8.50 9.19 8.36 8.18 
Crop (t/ha) 1.71 1.77 1.67 1.62 
Medium RF South (MRFS) Pasture 
(dse/wgha) 
4.99 5.22 4.86 4.68 
Crop (t/ha) Nil Nil Nil Nil 
Low RF South (LRFS) Pasture 
(dse/wgha) 
Nil Nil Nil Nil 
 
Table 2.6 Water repellence—average year crop and pasture yields for each risk category 
Central Agriculture Region Risk category—crop/pasture yields 
Rainfall zone Crop or pasture Benchmark Nil Moderate High 
Crop (t/ha) Nil Nil Nil Nil 
High RF North (HRFN) Pasture 
(dse/wgha) 
Nil Nil Nil Nil 
Crop (t/ha) 1.82 1.90 1.78 1.73 
Medium RF North (MRFN) Pasture 
(dse/wgha) 
4.00 4.23 3.86 3.68 
Crop (t/ha) 1.32 1.36 1.29 1.25 
Low RF North (LRFN) Pasture 
(dse/wgha) 
1.92 2.10 1.79 1.61 
Crop (t/ha) 1.94 1.99 1.89 1.83 
High RF South (HRFS) Pasture 
(dse/wgha) 
8.50 8.67 8.36 8.18 
Crop (t/ha) 1.71 1.76 1.67 1.62 
Medium RF South (MRFS) Pasture 
(dse/wgha) 
4.99 5.19 4.86 4.68 
Crop (t/ha) 1.41 1.45 1.38 1.34 
Low RF South (LRFS) Pasture 
(dse/wgha) 
3.03 3.18 2.90 2.72 
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Table 2.7 Water repellence—average year crop and pasture yields for each risk category 
Southern Agriculture Region Risk category—crop/pasture yields 
Rainfall zone Crop or pasture Benchmark Nil Moderate High 
Crop (t/ha) Nil Nil Nil Nil 
High RF North (HRFN) Pasture 
(dse/wgha) 
Nil Nil Nil Nil 
Crop (t/ha) Nil Nil Nil Nil 
Medium RF North (MRFN) Pasture 
(dse/wgha) 
Nil Nil Nil Nil 
Crop (t/ha) Nil Nil Nil Nil 
Low RF North (LRFN) Pasture 
(dse/wgha) 
Nil Nil Nil Nil 
Crop (t/ha) 1.94 2.08 1.89 1.83 
High RF South (HRFS) Pasture 
(dse/wgha) 
8.50 8.93 8.36 8.18 
Crop (t/ha) 1.71 1.81 1.67 1.62 
Medium RF South (MRFS) Pasture 
(dse/wgha) 
4.99 5.37 4.86 4.68 
Crop (t/ha) 1.41 1.51 1.38 1.34 
Low RF South (LRFS) Pasture 
(dse/wgha) 
3.03 3.46 2.90 2.72 
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3. Waterlogging/inundation 
From van Gool et al: “Waterlogging refers to the condition of soil when there is excess water 
in the root zone, accompanied by anaerobic conditions. Inundation is where water ponds, or 
lies above, the soil surface. Inundation is distinct from waterlogging in that waterlogging 
occurs beneath the surface and inundation occurs above.” 
Using production values derived from Planfarm Bankwest Benchmarks for the Northern, 
Central and Southern agriculture regions, and derived from ABARE Farm Surveys for the 
South West agriculture region. 
Summary—opportunity cost of waterlogging/inundation 
Area (ha) in each risk category 
Agricultural 
region Nil Very low Low Moderate High and Very High 
Opportunity 
cost* 
$ 
Northern 3 657 079 312 693 377 951 385 559 153 834   1.3 m 
Central 4 738 583 693 598 568 784 1 078 698 328 506   7.1 m 
Southern 2 907 720 798 395 896 482 486 432 368 568 12.1 m 
South West 448 157 76 566 41 803 84 796 142 008   8.2 m 
    Total 4 Regions 28.7 m 
* Equivalent to the total extra value of farm operating surplus’ if the hazard was absent. 
Assumptions 
Table 3.1 Waterlogging/inundation—area of agricultural land in each rainfall zone and region 
Water repellence—area (ha) in each risk category 
Zone Region 
Nil Very low Low Moderate High/ Very high 
High RF North 
(HRFN) 
NAR 
CAR 
SAR 
915 665 
- 
- 
94 887 
- 
- 
78 760 
- 
- 
65 932 
- 
- 
48 342 
- 
- 
Medium RF 
North (MRFN) 
NAR 
CAR 
SAR 
1 827 326 
86 721 
- 
161 715 
9 955 
- 
185 323 
8 247 
- 
204 015 
26 231 
- 
71 389 
4 151 
- 
Low RF North 
(LRFN) 
NAR 
CAR 
SAR 
871 819 
442 310 
- 
49 748 
23 482 
- 
111 301 
107 475 
- 
108 241 
139 565 
- 
29 410 
24 232 
- 
High RF South 
(HRFS) 
NAR 
CAR 
SAR 
8 653 
426 558 
1 225 450 
2 193 
80 151 
338 808 
1 210 
33 134 
312 536 
1 593 
47 664 
224 537 
2 077 
26 476 
199 332 
Medium RF 
South (MRFS) 
NAR 
CAR 
SAR 
33 616 
1 965 969 
1 451 404 
4 150 
397 438 
417 406 
1 357 
180 642 
417 319 
5 779 
396 613 
249 215 
0 
0 
5 559 
Low RF South 
(LRFS) 
NAR 
CAR 
SAR 
Nil 
1 ,817 025 
230 865 
Nil 
182 572 
42 181 
Nil 
239 288 
166 627 
Nil 
468 625 
12 680 
Nil 
0 
1 485 
South West SWAR 448 157 76 566 41 803 84 796 1 694 
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Table 3.2 Waterlogging/inundation—estimated crop rotations by land risk category. Benchmark = average 
all risk areas 
  Risk category 
Rainfall zone Benchmark Nil Very low Low Moderate High/ Very High 
High RF North (HRFN) 46% 48% 50% 50% 45% 10% 
Medium RF North (MRFN) 69% 71% 70% 70% 65% 20% 
Low RF North (LRFN) 61% 63% 60% 60% 60% 30% 
High RF South (HRFS) 42% 47% 45% 40% 40% 10% 
Medium RF South (MRFS) 59% 65% 60% 60% 50% 20% 
Low RF South (LRFS) 67% 71% 70% 65% 65% 30% 
South West 16% 16% 16% 16% 16% 16% 
 
Table 3.3 Probability of occurrence of waterlogging/inundation—rainfall zone by land risk category 
Risk category—areas impacted 
Rainfall zone Crop or pasture Nil Very low Low Moderate High/ Very high 
Crop   0%   0% 10% 60% 60% High RF North (HRFN) Pasture   0%   0% 10% 50% 50% 
Crop   0%   0% 10% 60% 60% Medium RF North (MRFN) Pasture   0%   0% 10% 50% 50% 
Crop   0%   0% 10% 60% 60% Low RF North (LRFN) 
Pasture   0%   0% 10% 50% 50% 
Crop 10% 20% 50% 80% 80% High RF South (HRFS) 
Pasture 10% 20% 50% 80% 80% 
Crop   0% 20% 50% 70% 70% Medium RF South (MRFS) Pasture   0% 20% 50% 70% 70% 
Crop   0%   0% 10% 60% 60% Low RF South (LRFS) 
Pasture   0%   0% 10% 50% 50% 
Crop 10% 20% 50% 80% 80% South West Pasture   0% 20% 50% 80% 80% 
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Table 3.4 Production penalties due to waterlogging/inundation and areas impacted by risk category 
Risk category—areas impacted 
Rainfall zone Crop or Pasture 
Yield 
penalty Nil Very low Low Moderate 
High/ 
Very high 
Crop 30% 0%   0%   0%   5% 10% High RF North (HRFN) Pasture   0% 0%   0%   0%   5% 10% 
Crop 30% 0%   0%   0%   5% 10% Medium RF North (MRFN) Pasture   0% 0%   0%   0%   0%   0% 
Crop 50% 0%   0%   0%   5% 10% Low RF North (LRFN) 
Pasture   0% 0%   0%   0%   0%   0% 
Crop 30% 0%   0%   0% 30% 60% High RF South (HRFS) 
Pasture   0% 0%   0%   0% 30% 60% 
Crop 35% 0%   0%   0%   5% 10% Medium RF South (MRFS) 
Pasture   0% 0%   0%   0%   0%   0% 
Crop 40% 0%   0%   0%   5% 10% Low RF South (LRFS) Pasture   0% 0%   0%   0%   0%   0% 
Crop 15% 0% 10% 20% 60% 85% South West 
Pasture   6% 0% 10% 20% 60% 80% 
 
Table 3.5 Waterlogging/inundation—average year crop and pasture yields for each risk category 
Northern Agriculture Region Risk category—crop/pasture yields 
Rainfall Crop or pasture 
Bench-
mark Nil 
Very 
low Low Moderate 
High/ 
Very high 
Crop (t/ha) 1.95 1.95 1.95 1.95 1.94 1.92 
High RF North (HRFN) Pasture 
(dse/wgha) 
5.05 5.05 5.05 5.05 5.05 5.05 
Crop (t/ha) 1.82 1.82 1.82 1.82 1.81 1.79 
Medium RF North (MRFN) Pasture 
(dse/wgha) 
4.00 4.08 4.08 3.92 3.87 3.82 
Crop (t/ha) 1.32 1.32 1.32 1.32 1.30 1.28 
Low RF North (LRFN) Pasture 
(dse/wgha) 
1.92 1.92 1.92 1.92 1.92 1.92 
Crop (t/ha) 1.94 1.96 1.96 1.96 1.82 1.68 
High RF South (HRFS) Pasture 
(dse/wgha) 
8.50 8.45 8.45 8.45 8.45 8.45 
Crop (t/ha) 1.71 1.71 1.71 1.71 1.69 1.67 
Medium RF South (MRFS) Pasture 
(dse/wgha) 
4.99 4.97 4.97 4.97 4.97 4.97 
Crop (t/ha) Nil Nil Nil Nil Nil Nil 
Low RF South (LRFS) Pasture 
(dse/wgha) 
Nil Nil Nil Nil Nil Nil 
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Table 3.6 Waterlogging/inundation—average year crop and pasture yields by risk category 
Central Agriculture Region Risk category—crop/pasture yields 
Rainfall Crop or pasture 
Bench-
mark Nil 
Very 
low Low Moderate 
High/ 
Very high 
Crop (t/ha) Nil Nil Nil Nil Nil Nil 
High RF North (HRFN) Pasture 
(dse/wgha) 
Nil Nil Nil Nil Nil Nil 
Crop (t/ha) 1.82 1.83 1.83 1.83 1.81 1.79 
Medium RF North (MRFN) Pasture 
(dse/wgha) 
4.00 4.00 4.00 4.00 4.00 4.00 
Crop (t/ha) 1.32 1.32 1.32 1.32 1.30 1.28 
Low RF North (LRFN) Pasture 
(dse/wgha) 
1.92 1.92 1.92 1.92 1.92 1.92 
Crop (t/ha) 1.94 1.95 1.95 1.88 1.80 1.70 
High RF South (HRFS) Pasture 
(dse/wgha) 
8.50 8.45 8.45 8.45 8.45 8.45 
Crop (t/ha) 1.71 1.72 1.72 1.70 1.66 1.60 
Medium RF South (MRFS) Pasture 
(dse/wgha) 
4.99 4.96 4.96 4.96 4.96 4.96 
Crop (t/ha) 1.41 1.41 1.41 1.41 1.40 1.38 
Low RF South (LRFS) Pasture 
(dse/wgha) 
3.03 3.03 3.03 3.03 3.03 3.03 
 
Table 3.7 Waterlogging/inundation—average year crop and pasture yields by risk category 
Southern Agriculture Region Risk category—crop/pasture yields 
Rainfall Crop or pasture 
Bench-
mark Nil 
Very 
low Low Moderate 
High/ 
Very high 
Crop (t/ha) Nil Nil Nil Nil Nil Nil 
High RF North (HRFN) Pasture 
(dse/wgha) 
Nil Nil Nil Nil Nil Nil 
Crop (t/ha) Nil Nil Nil Nil Nil Nil 
Medium RF North (MRFN) Pasture 
(dse/wgha) 
Nil Nil Nil Nil Nil Nil 
Crop (t/ha) Nil Nil Nil Nil Nil Nil 
Low RF North (LRFN) Pasture 
(dse/wgha) 
Nil Nil Nil Nil Nil Nil 
Crop (t/ha) 1.94 1.96 1.95 1.93 1.82 1.76 
High RF South (HRFS) Pasture 
(dse/wgha) 
8.50 8.47 8.47 8.47 8.47 8.47 
Crop (t/ha) 1.71 1.73 1.72 1.69 1.61 1.53 
Medium RF South (MRFS) Pasture 
(dse/wgha) 
4.99 4.97 4.97 4.97 4.97 4.97 
Crop (t/ha) 1.41 1.41 1.41 1.41 1.40 1.38 
Low RF South (LRFS) Pasture 
(dse/wgha) 
3.03 3.03 3.03 3.03 3.03 3.03 
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Table 3.8 Waterlogging/inundation—average year crop and pasture yields by risk category 
South West Agriculture Region Risk category—crop/pasture yields 
Rainfall Crop or pasture 
Bench-
mark Nil 
Very 
low Low Moderate 
High/ 
Very high 
Crop (t/ha) 2.25 2.36 2.24 2.22 2.09 2.02 
High rainfall Pasture 
(dse/wgha) 
8.53 8.68 8.52 8.48 8.29 8.21 
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4. Water erosion 
From van Gool et al: “Water erosion describes the detachment and movement of soil 
particles by the action of water…. Susceptibility to water erosion refers to the likelihood of 
soil being detached and transported as a result of rainfall, runoff and seepage.” 
Using production values derived from Planfarm Bankwest Benchmarks for the Northern, 
Central and Southern agriculture regions, and derived from ABARE Farm Surveys for the 
South West agriculture region. 
Summary - Opportunity cost of water erosion 
Area (ha) in each risk category Agricultural 
region Low Moderate High Very High Extreme 
Opportunity 
cost* 
$ 
Northern 4 216 326 431 186 83 001 97 273 59 241   1.9 m 
Central 5 733 778 1 186 498 312 690 120 759 54 437   3.0 m 
Southern 4 168 012 973 248 175 885 67 496 72 249   4.8 m 
South West 390 385 261 102 67 571 56 108 17 833   0.3 m 
    Total 4 Regions 10.1 m 
* Equivalent to the total extra value of farm operating surplus’ if the hazard was absent. 
Assumptions 
Table 4.1 Water erosion—area of agricultural land in each rainfall zone and region by risk category 
Water erosion—area (ha) in each risk category 
Zone Region 
Low Moderate High Very High Extreme 
High RF North 
(HRFN) 
NAR 
CAR 
SAR 
1 046 380 
- 
- 
99 123 
- 
- 
19 119 
- 
- 
24 916 
- 
- 
13 963 
- 
- 
Medium RF 
North (MRFN) 
NAR 
CAR 
SAR 
2 108 095 
100 319 
- 
212 680 
20 772 
- 
49 779 
11 035 
- 
48 256 
2 744 
- 
30 955 
433 
- 
Low RF North 
(LRFN) 
NAR 
CAR 
SAR 
1 012 157 
513 035 
- 
111 205 
168 819 
- 
12 120 
29 075 
- 
22 295 
16 980 
- 
12 742 
9 156 
- 
High RF South 
(HRFS) 
NAR 
CAR 
SAR 
10 975 
429 934 
1 670 472 
2 920 
123 791 
486 310 
619 
30 906 
79 844 
1 023 
17 926 
32 876 
189 
11 418 
31 068 
Medium RF 
South (MRFS) 
NAR 
CAR 
SAR 
38 719 
2 511 168 
2 ,097 993 
5 258 
397 349 
431 294 
1 365 
133 974 
82 037 
783 
44 672 
32 814 
0 
0 
5 559 
Low RF South 
(LRFS) 
NAR 
CAR 
SAR 
Nil 
2 179 321 
399 547 
Nil 
475 767 
55 644 
Nil 
107 700 
14 004 
Nil 
38 437 
1 806 
Nil 
0 
1 485 
South West SWAR 390 385 261 102 67 571 56 108 17 833 
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Table 4.2 Water erosion—estimated crop rotations by land risk category. Benchmark = average all risk 
areas 
Risk category 
Rainfall zone Benchmark Very low 
and low Moderate High Very High Extreme 
High RF North (HRFN) 46% 47% 50% 45% 40% 30% 
Medium RF North (MRFN) 69% 69% 70% 70% 60% 50% 
Low RF North (LRFN) 61% 61% 60% 60% 60% 55% 
High RF South (HRFS) 42% 42% 45% 40% 35% 25% 
Medium RF South (MRFS) 59% 60% 60% 60% 60% 50% 
Low RF South (LRFS) 67% 67% 70% 65% 60% 55% 
South West 16% 16% 16% 16% 16% 16% 
Table 4.3 Probability of occurrence of water erosion—rainfall zone by land risk category 
Risk category 
Rainfall zone Very low 
and low Moderate High Very high Extreme 
High RF North (HRFN) 20.0% 20.0% 20.0% 20.0% 20.0% 
Medium RF North (MRFN) 12.5% 12.5% 12.5% 12.5% 12.5% 
Low RF North (LRFN) 10.0% 10.0% 10.0% 10.0% 10.0% 
High RF South (HRFS) 20.0% 20.0% 20.0% 20.0% 20.0% 
Medium RF South (MRFS) 12.5% 12.5% 12.5% 12.5% 12.5% 
Low RF South (LRFS) 10.0% 10.0% 10.0% 10.0% 10.0% 
South West 20.0% 20.0% 20.0% 20.0% 20.0% 
Table 4.4 Production penalties due to water erosion and areas impacted by risk category 
Risk category—areas impacted 
Rainfall zone Crop or Pasture 
Yield 
penalty Very low 
& Low Moderate High 
Very 
High Extreme 
Crop 15% 0% 0% 10% 20% 50% High RF North (HRFN) Pasture   5% 0% 0% 10% 20% 50% 
Crop 15% 0% 0% 10% 20% 50% Medium RF North (MRFN) 
Pasture   5% 0% 0% 10% 20% 50% 
Crop 15% 0% 0% 10% 20% 50% Low RF North (LRFN) 
Pasture   5% 0% 0% 10% 20% 50% 
Crop 15% 0% 0% 15% 30% 75% High RF South (HRFS) 
Pasture   5% 0% 0% 15% 30% 75% 
Crop 15% 0% 0% 15% 30% 75% Medium RF South (MRFS) Pasture   5% 0% 0% 15% 30% 75% 
Crop 15% 0% 0% 15% 30% 75% Low RF South (LRFS) Pasture   5% 0% 0% 15% 30% 75% 
Crop 15% 0% 0% 10% 20% 50% South West 
Pasture   5% 0% 0% 10% 20% 50% 
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Table 4.5 Water erosion—average year crop and pasture yields for each risk category 
Northern Agriculture Region Risk category—crop/pasture yields 
Rainfall zone Crop or pasture 
Bench-
mark 
Very low 
& Low Moderate High 
Very 
High Extreme 
Crop (t/ha) 1.95 1.95 1.95 1.95 1.94 1.92 
High RF North (HRFN) Pasture 
(dse/wgha) 
5.05 5.04 5.04 5.03 5.03 5.01 
Crop (t/ha) 1.82 1.82 1.82 1.82 1.82 1.81 
Medium RF North (MRFN) Pasture 
(dse/wgha) 
4.00 3.99 3.99 3.99 3.99 3.98 
Crop (t/ha) 1.32 1.32 1.32 1.32 1.32 1.31 
Low RF North (LRFN) Pasture 
(dse/wgha) 
1.92 1.92 1.92 1.92 1.92 1.92 
Crop (t/ha) 1.94 1.94 1.94 1.93 1.92 1.89 
High RF South (HRFS) Pasture 
(dse/wgha) 
8.50 8.44 8.44 8.43 8.42 8.38 
Crop (t/ha) 1.71 1.71 1.71 1.71 1.70 1.68 
Medium RF South (MRFS) Pasture 
(dse/wgha) 
4.99 4.98 4.98 4.98 4.97 4.96 
Crop (t/ha) Nil Nil Nil Nil Nil Nil 
Low RF South (LRFS) Pasture 
(dse/wgha) 
Nil Nil Nil Nil Nil Nil 
 
Table 4.6 Water erosion—average year crop and pasture yields for each risk category 
Central Agriculture Region Risk category—crop/pasture yields 
Rainfall zone Crop or pasture 
Bench-
mark 
Very low 
& Low Moderate High 
Very 
High Extreme 
Crop (t/ha) Nil Nil Nil Nil Nil Nil 
High RF North (HRFN) Pasture 
(dse/wgha) 
Nil Nil Nil Nil Nil Nil 
Crop (t/ha) 1.82 1.82 1.82 1.82 1.82 1.81 
Medium RF North (MRFN) Pasture 
(dse/wgha) 
4.00 3.99 3.99 3.99 3.98 3.98 
Crop (t/ha) 1.32 1.32 1.32 1.32 1.32 1.31 
Low RF North (LRFN) Pasture 
(dse/wgha) 
1.92 1.92 1.92 1.92 1.92 1.92 
Crop (t/ha) 1.94 1.94 1.94 1.93 1.92 1.89 
High RF South (HRFS) Pasture 
(dse/wgha) 
8.50 8.44 8.44 8.43 8.41 8.37 
Crop (t/ha) 1.71 1.71 1.71 1.70 1.70 1.68 
Medium RF South (MRFS) Pasture 
(dse/wgha) 
4.99 4.98 4.98 4.98 4.97 4.96 
Crop (t/ha) 1.41 1.41 1.41 1.41 1.41 1.40 
Low RF South (LRFS) Pasture 
(dse/wgha) 
3.03 3.03 3.03 3.03 3.03 3.02 
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Table 4.7 Water erosion—average year crop and pasture yields for each risk category 
Southern Agriculture Region Risk category—crop/pasture yields 
Rainfall zone Crop or pasture 
Bench-
mark 
Very low 
& Low Moderate High 
Very 
High Extreme 
Crop (t/ha) Nil Nil Nil Nil Nil Nil 
High RF North (HRFN) Pasture 
(dse/wgha) 
Nil Nil Nil Nil Nil Nil 
Crop (t/ha) Nil Nil Nil Nil Nil Nil 
Medium RF North (MRFN) Pasture 
(dse/wgha) 
Nil Nil Nil Nil Nil Nil 
Crop (t/ha) Nil Nil Nil Nil Nil Nil 
Low RF North (LRFN) Pasture 
(dse/wgha) 
Nil Nil Nil Nil Nil Nil 
Crop (t/ha) 1.94 1.94 1.94 1.93 1.92 1.89 
High RF South (HRFS) Pasture 
(dse/wgha) 
8.50 8.43 8.43 8.42 8.41 8.37 
Crop (t/ha) 1.71 1.71 1.71 1.70 1.70 1.68 
Medium RF South (MRFS) Pasture 
(dse/wgha) 
4.99 4.98 4.98 4.97 4.97 4.96 
Crop (t/ha) 1.41 1.41 1.41 1.41 1.41 1.40 
Low RF South (LRFS) Pasture 
(dse/wgha) 
3.03 3.03 3.03 3.03 3.03 3.02 
 
Table 4.8 Water erosion—average year crop and pasture yields for each risk category 
South West Agriculture Region Risk category—crop/pasture yields 
Rainfall zone Crop or pasture 
Bench-
mark Nil 
Very 
low Low Moderate 
High & 
Very high 
Crop (t/ha) 2.25 2.26 2.25 2.24 2.24 2.22 
High RF North (HRFN) Pasture 
(dse/wgha) 
8.53 8.54 8.53 8.52 8.51 8.49 
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5. Soil structure decline 
From van Gool et al: “Soil structure decline, also sometimes termed soil structure 
degradation, refers to the disintegration of topsoil aggregates into primary particles…. 
A decline in soil structure results in reduced pore size and reduced total pore space. 
Decreased soil aeration, reduced water infiltration and increased runoff are the most 
common effects. Degraded soils generally display poor workability and can only be cultivated 
within a narrow moisture range, often resulting in delayed seeding. A common visible 
symptom of soils suffering from structure decline is crusting or hardsetting of the surface. 
This crust can also act as a physical barrier to crop emergence.” 
Using production values derived from Planfarm Bankwest Benchmarks for the Northern, 
Central and Southern agriculture regions, and derived from ABARE Farm Surveys for the 
South West agriculture region. 
Summary—opportunity cost of water repellence 
Area (ha) in each risk category Agricultural 
region Low Moderate High 
Opportunity 
cost* 
$ 
Northern 2 953 487 1 193 859 736 865   3.2 m 
Central 3 418 027 2 904 941 1 084 194   6.2 m 
Southern 3 828 238 1 006 107 619 756   5.3 m 
South West 569 808 192 913 30 210   0.2 m 
 Total 4 Regions 14.8 m 
* Equivalent to the total extra value of farm operating surplus’ if the hazard was absent. 
Assumptions 
Table 5.1 Soil structure decline—area of agricultural land in each rainfall zone and region by risk category 
Soil structure decline—area (ha) in each risk 
category Zone Region 
Low Moderate High 
High RF North (HRFN) 
NAR 
CAR 
SAR 
969 762 
- 
- 
155 992 
- 
- 
75 921 
- 
- 
Medium RF North (MRFN) 
NAR 
CAR 
SAR 
1 418 492 
60 329 
- 
640 815 
46 280 
- 
389 712 
28 666 
- 
Low RF North (LRFN) 
NAR 
CAR 
SAR 
524 786 
185 332 
- 
379 044 
380 359 
- 
266 664 
171 373 
- 
High RF South (HRFS) 
NAR 
CAR 
SAR 
14 580 
409 676 
1 761 821 
503 
162 285 
370 976 
467 
41 680 
166 508 
Medium RF South (MRFS) 
NAR 
CAR 
SAR 
25 867 
1 637 404 
1 723 293 
17 505 
1 105 869 
569 486 
4 121 
366 386 
387 131 
Low RF South (LRFS) 
NAR 
CAR 
SAR 
Nil 
1 125 284 
343 123 
Nil 
1 210 147 
65 645 
Nil 
476 089 
66 117 
South West SWAR 569,808 192 913 30 210 
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Table 5.2 Soil structure decline—estimated crop rotations by land risk category. Benchmark = average all 
risk areas 
Risk category 
Rainfall zone Benchmark 
Low Moderate High 
High RF North (HRFN) 46% 46% 46% 46% 
Medium RF North (MRFN) 69% 69% 69% 69% 
Low RF North (LRFN) 61% 61% 61% 61% 
High RF South (HRFS) 42% 42% 42% 42% 
Medium RF South (MRFS) 59% 59% 59% 59% 
Low RF South (LRFS) 67% 67% 67% 67% 
South West 16% 16% 16% 16% 
 
Table 5.3 Area at risk of soil structure decline and percentage of land impacted—rainfall zone by land risk 
category 
Risk category 
Rainfall zone  
Nil Moderate High 
% area at risk 0% 30% 70% High RF North (HRFN) 
% risk area impacted 0% 5% 10% 
% area at risk 0% 30% 70% Medium RF North (MRFN) 
% risk area impacted 0% 5% 10% 
% area at risk 0% 30% 70% Low RF North (LRFN) 
% risk area impacted 0% 5% 10% 
% area at risk 0% 30% 70% High RF South (HRFS) 
% risk area impacted 0% 0% 20% 
% area at risk 0% 30% 70% Medium RF South (MRFS) 
% risk area impacted 0% 0% 20% 
% area at risk 0% 30% 70% Low RF South (LRFS) 
% risk area impacted 0% 0% 20% 
% area at risk 0% 30% 70% South West 
% risk area impacted 0% 5% 10% 
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Table 5.4 Production penalties due to soil structure decline 
Rainfall zone Crop or pasture 
Benchmark 
yield Low Moderate High 
Crop (t/ha) 1.95 0% 5% 10% 
High RF North (HRFN) Pasture 
(dse/wgha) 
5.05 0% 5% 10% 
Crop (t/ha) 1.82 0% 5% 10% 
Medium RF North (MRFN) Pasture 
(dse/wgha) 
4.00 0% 5% 10% 
Crop (t/ha) 1.32 0% 5% 10% 
Low RF North (LRFN) Pasture 
(dse/wgha) 
1.92 0% 5% 10% 
Crop (t/ha) 1.94 0% 0% 10% 
High RF South (HRFS) Pasture 
(dse/wgha) 
8.50 0% 0%   5% 
Crop (t/ha) 1.71 0% 0% 15% 
Medium RF South (MRFS) Pasture 
(dse/wgha) 
4.99 0% 0% 15% 
Crop (t/ha) 1.41 0% 0% 20% 
Low RF South (LRFS) Pasture 
(dse/wgha) 
3.03 0% 0% 10% 
Crop (t/ha) 2.25 0% 0% 10% South West 
Pasture 
(dse/wgha) 
8.53 0% 0%   5% 
* dse/wgha = dry sheep equivalent per winter grazed hectare. 
 
Table 5.5 Soil structure decline—average year crop and pasture yields for each risk category 
Northern Agriculture Region Risk category—crop/pasture yields 
Rainfall zone Crop or pasture Benchmark Low Moderate High 
Crop (t/ha) 1.95 1.95 1.95 1.94 
High RF North (HRFN) Pasture 
(dse/wgha) 
5.05 5.06 5.05 5.02 
Crop (t/ha) 1.82 1.83 1.82 1.81 
Medium RF North (MRFN) Pasture 
(dse/wgha) 
4.00 4.00 3.99 3.97 
Crop (t/ha) 1.32 1.33 1.32 1.31 
Low RF North (LRFN) Pasture 
(dse/wgha) 
1.92 1.93 1.92 1.91 
Crop (t/ha) 1.94 1.94 1.93 1.92 
High RF South (HRFS) Pasture 
(dse/wgha) 
8.50 8.50 8.49 8.44 
Crop (t/ha) 1.71 1.71 1.71 1.70 
Medium RF South (MRFS) Pasture 
(dse/wgha) 
4.99 5.00 4.99 4.96 
Low RF South (LRFS) Nil LRFS in Northern Region 
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Table 5.6 Soil structure decline—average year crop and pasture yields for each risk category 
Central Agriculture Region Risk category—crop/pasture yields 
Rainfall zone Crop or pasture Benchmark Nil Moderate High 
High RF North (HRFN) Nil HRFN land in Central region 
Crop (t/ha) 1.82 1.83 1.82 1.81 
Medium RF North (MRFN) Pasture 
(dse/wgha) 
4.00 4.01 3.99 3.97 
Crop (t/ha) 1.32 1.33 1.32 1.31 
Low RF North (LRFN) Pasture 
(dse/wgha) 
1.92 1.94 1.92 1.91 
Crop (t/ha) 1.94 1.94 1.93 1.92 
High RF South (HRFS) Pasture 
(dse/wgha) 
8.50 8.50 8.49 8.44 
Crop (t/ha) 1.71 1.71 1.71 1.70 
Medium RF South (MRFS) Pasture 
(dse/wgha) 
4.99 5.00 4.99 4.96 
Crop (t/ha) 1.41 1.42 1.41 1.40 
Low RF South (LRFS) Pasture 
(dse/wgha) 
3.03 3.04 3.03 3.01 
Table 5.7 Soil structure decline-average year crop and pasture yields for each risk category 
Southern Agriculture Region Risk category—crop/pasture yields 
Rainfall zone Crop or pasture Benchmark Nil Moderate High 
High RF North (HRFN) Nil HRFN land in Southern Region 
Medium RF North (MRFN) Nil MRFN land in Southern Region 
Low RF North (LRFN) Nil LRFN land in Southern Region 
Crop (t/ha) 1.94 1.94 1.94 1.94 
High RF South (HRFS) Pasture 
(dse/wgha) 
8.50 8.50 8.50 8.45 
Crop (t/ha) 1.71 1.71 1.71 1.68 
Medium RF South (MRFS) Pasture 
(dse/wgha) 
4.99 5.02 4.99 4.88 
Crop (t/ha) 1.41 1.42 1.41 1.37 
Low RF South (LRFS) Pasture 
(dse/wgha) 
3.03 3.04 3.03 3.00 
Table 5.8 Soil structure decline—average year crop and pasture yields for each risk category 
South West Risk category—crop/pasture yields 
Rainfall zone Crop or pasture Benchmark Nil Moderate High 
Crop (t/ha) 2.25 2.25 2.25 2.22 
South West Pasture 
(dse/wgha) 
8.53 8.53 8.53 8.49 
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6. Subsurface compaction 
From van Gool at al: “Subsurface compaction refers to a physical compaction and hardening 
of the subsurface layer (i.e. 10 to 60 cm below the surface) as a result of applied stress…. 
Subsurface compaction adversely affects plant growth and crop yields as a result of 
decreased water and nutrient storage capacity, decreased rooting depth and root density.” 
Using production values derived from Planfarm Bankwest Benchmarks for the Northern, 
Central and Southern agriculture regions, and derived from ABARE Farm Surveys for the 
South West agriculture region. 
Summary—opportunity cost of subsurface compaction 
Area (ha) in each risk category Agricultural 
region Low Moderate High 
Opportunity 
cost* 
$ 
Northern 606 506 2 362 722 1 914 983 186.7 m 
Central 2 108 788 2 433 131 2 865 242   77.8 m 
Southern 1 789 215 2 754 857 910 029   56.1 m 
South West 148 119 317 179 327 635   12.7 m 
 Total 4 regions 333.3 m 
* Equivalent to the total extra value of farm operating surplus’ if the hazard was absent. 
Assumptions 
Table 6.1 Subsurface compaction—area of agricultural land in each rainfall zone and region 
Subsurface compaction—area (ha) in each  
risk category Zone Region 
Low Moderate High 
High RF North (HRFN) 
NAR 
CAR 
SAR 
119 910 
- 
- 
744 459 
- 
- 
337 306 
- 
- 
Medium RF North (MRFN) 
NAR 
CAR 
SAR 
346 554 
46 113 
- 
1 126 509 
38 725 
- 
975 956 
50 438 
- 
Low RF North (LRFN) 
NAR 
CAR 
SAR 
130 867 
182 434 
- 
460 327 
222 631 
- 
579 279 
331 999 
- 
High RF South (HRFS) 
NAR 
CAR 
SAR 
1 356 
136 977 
566 478 
12 159 
224 792 
1 234 706 
2 036 
251 874 
498 120 
Medium RF South (MRFS) 
NAR 
CAR 
SAR 
7 818 
840 101 
1 047 783 
19 268 
1 121 962 
1 249 056 
20 407 
1 147 596 
383 072 
Low RF South (LRFS) 
NAR 
CAR 
SAR 
Nil 
903 164 
174 955 
Nil 
825 021 
271 095 
Nil 
1 083 335 
28 836 
South West SWAR 148 119 317 179 327 635 
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Table 6.2 Subsurface compaction—estimated crop rotations by land risk category. Benchmark = average 
all risk areas 
  Risk category 
Rainfall zone Benchmark Low Moderate High 
High RF North (HRFN) 46% 46% 46% 46% 
Medium RF North (MRFN) 69% 69% 69% 69% 
Low RF North (LRFN) 61% 61% 61% 61% 
High RF South (HRFS) 42% 42% 42% 42% 
Medium RF South (MRFS) 59% 59% 59% 59% 
Low RF South (LRFS) 67% 67% 67% 67% 
South West 16% 16% 16% 16% 
 
Table 6.3 Area at risk of subsurface compaction and percentage of land impacted—rainfall zone by land 
risk category 
Risk category 
Rainfall zone  
Nil Moderate High 
% area at risk 0% 30% 70% High RF North (HRFN) 
% risk area impacted 0% 50% 50% 
% area at risk 0% 30% 70% Medium RF North (MRFN) 
% risk area impacted 0% 50% 50% 
% area at risk 0% 30% 70% Low RF North (LRFN) 
% risk area impacted 0% 50% 50% 
% area at risk 0% 30% 70% High RF South (HRFS) 
% risk area impacted 0% 50% 50% 
% area at risk 0% 30% 70% Medium RF South (MRFS) 
% risk area impacted 0% 50% 50% 
% area at risk 0% 30% 70% Low RF South (LRFS) 
% risk area impacted 0% 50% 50% 
% area at risk 0% 30% 70% High RF North (HRFN) 
% risk area impacted 0% 50% 50% 
% area at risk 0% 30% 70% South West 
% risk area impacted 0% 50% 50% 
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Table 6.4 Production impact due to subsurface compaction and probability of occurrence— 
Northern Agriculture Region 
Rainfall zone Crop/ pasture 
Benchmark 
yield 
Yield 
penalty 
Percentage 
of years 
Crop 1.95 t/ha 10% 40% 
  20% 20% 
  30% 10% 
    0% 30% 
Pasture 5.05 dse/wgha 0.25 dse/wgha* 45% 
High RF North (HRFN) 
  0.00 dse/wgha 55% 
Crop 1.82 t/ha 10% 40% 
  20% 15% 
  30%   5% 
    0% 40% 
Pasture 4.00 dse/wgha 0.20 dse/wgha* 50% 
Medium RF North (MRFN) 
  0.00 dse/wgha 50% 
Crop 1.32 t/ha 10% 20% 
  20% 10% 
  30%   0% 
    0% 70% 
Pasture 1.92 dse/wgha 0.10 dse/wgha* 50% 
Low RF North (LRFN) 
  0.00 dse/wgha 50% 
Crop 1.94 t/ha 10% 40% 
  20% 20% 
  30% 10% 
    0% 30% 
Pasture 8.50 dse/wgha 0.40 dse/wgha* 50% 
High RF South (HRFS) 
  0.00 dse/wgha 50% 
Crop 1.71 t/ha 10% 40% 
  20% 15% 
  30%   5% 
    0% 40% 
Pasture 4.99 dse/wgha 0.25 dse/wgha* 50% 
Medium RF South (MRFS) 
  0.00 dse/wgha 50% 
Low RF South (LRFS) Nil LRFS land in Northern Region 
* dse/wgha = dry sheep equivalent per winter grazed hectare. 
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Table 6.5 Production impact due to subsurface compaction and probability of occurrence— 
Central Agriculture Region 
Rainfall zone Crop/ pasture 
Benchmark 
yield 
Yield 
penalty 
Percentage 
of years 
High RF North (HRFN) Nil HRFN land in Central Region 
Crop 1.82 t/ha 10% 40% 
  20% 15% 
  30%   5% 
    0% 40% 
Pasture 4.00 dse/wgha 0.40 dse/wgha*   5% 
Medium RF North (MRFN) 
  0.00 dse/wgha 95% 
Crop 1.32 t/ha 10% 20% 
  20% 10% 
  30%   0% 
    0% 70% 
Pasture 1.92 dse/wgha 0.10 dse/wgha* 85% 
Low RF North (LRFN) 
  0.00 dse/wgha 15% 
Crop 1.94 t/ha 10% 40% 
  20% 20% 
  30% 10% 
    0% 30% 
Pasture 8.50 dse/wgha 0.40 dse/wgha* 30% 
High RF South (HRFS) 
  0.00 dse/wgha 70% 
Crop 1.71 t/ha 10% 40% 
  20% 15% 
  30%   5% 
    0% 40% 
Pasture 4.99 dse/wgha 0.25 dse/wgha* 30% 
Medium RF South (MRFS) 
  0.00 dse/wgha 70% 
Crop 1.41 t/ha 10% 20% 
  20% 10% 
  30%   0% 
    0% 70% 
Pasture 3.03 dse/wgha 0.15 dse/wgha* 85% 
Low RF South (MRFS) 
  0.00 dse/wgha 15% 
* dse/wgha = dry sheep equivalent per winter grazed hectare. 
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Table 6.6 Production impact due to subsurface compaction and probability of occurrence— 
Southern Agriculture Region 
Rainfall zone Crop/ pasture 
Benchmark 
yield 
Yield 
penalty 
Percentage 
of years 
High RF North (HRFN) Nil HRFN land in Southern Region 
Medium RF North (MRFN) Nil MRFN land in Southern Region 
Low RF North (LRFN) Nil LRFN land in Southern Region 
Crop 1.94 t/ha 10% 40% 
  20% 25% 
  30% 15% 
    0% 20% 
Pasture 8.50 dse/wgha 0.20 dse/wgha* 05% 
High RF South (HRFS) 
  0.00 dse/wgha 95% 
Crop 1.71 t/ha 10% 40% 
  20% 20% 
  30%   0% 
    0% 40% 
Pasture 4.99 dse/wgha 0.25 dse/wgha*   5% 
Medium RF South (MRFS) 
  0.00 dse/wgha 95% 
Crop 1.41 t/ha 10% 25% 
  20% 15% 
  30% 10% 
    0% 50% 
Pasture 3.03 dse/wgha 0.15 dse/wgha*   5% 
Low RF South (MRFS) 
  0.00 dse/wgha 95% 
* dse/wgha = dry sheep equivalent per winter grazed hectare. 
 
Table 6.7 Production impact due to subsurface compaction and probability of occurrence—South West 
Agriculture Region 
Rainfall zone Crop/ pasture 
Benchmark 
yield 
Yield 
penalty 
Percentage 
of years 
Crop 2.25 t/ha 10% 40% 
  20% 25% 
  30% 15% 
    0% 20% 
Pasture 8.53 dse/wgha 0.20 dse/wgha*   5% 
South West 
  0.00 dse/wgha 95% 
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Table 6.8 Subsurface compaction—average year crop and pasture yields for each risk category 
Northern Agriculture Region Risk category—crop/pasture yields 
Rainfall zone Crop or pasture Benchmark Nil Moderate High 
Crop (t/ha) 1.95 2.36 1.92 1.88 
High RF North (HRFN) Pasture 
(dse/wgha) 
5.05 5.27 5.04 5.01 
Crop (t/ha) 1.82 2.06 1.80 1.77 
Medium RF North (MRFN) Pasture 
(dse/wgha) 
4.00 4.13 3.98 3.96 
Crop (t/ha) 1.32 1.43 1.31 1.30 
Low RF North (LRFN) Pasture 
(dse/wgha) 
1.92 2.03 1.92 1.91 
Crop (t/ha) 1.94 2.35 1.90 1.86 
High RF South (HRFS) Pasture 
(dse/wgha) 
8.50 8.86 8.47 8.43 
Crop (t/ha) 1.71 1.88 1.69 1.66 
Medium RF South (MRFS) Pasture 
(dse/wgha) 
4.99 5.16 4.97 4.95 
Crop (t/ha) Nil Nil Nil Nil 
Low RF South (LRFS) Pasture 
(dse/wgha) 
Nil Nil Nil Nil 
 
Table 6.9 Subsurface compaction—average year crop and pasture yields for each risk category 
Central Agriculture Region Risk category—crop/pasture yields 
Rainfall zone Crop or pasture Benchmark Nil Moderate High 
Crop (t/ha) Nil Nil Nil Nil 
High RF North (HRFN) Pasture 
(dse/wgha) 
Nil Nil Nil Nil 
Crop (t/ha) 1.82 1.90 1.80 1.77 
Medium RF North (MRFN) Pasture 
(dse/wgha) 
4.00 4.01 3.99 3.99 
Crop (t/ha) 1.32 1.36 1.31 1.30 
Low RF North (LRFN) Pasture 
(dse/wgha) 
1.92 2.00 1.91 1.89 
Crop (t/ha) 1.94 2.13 1.90 1.86 
High RF South (HRFS) Pasture 
(dse/wgha) 
8.50 8.60 8.48 8.45 
Crop (t/ha) 1.71 1.80 1.69 1.66 
Medium RF South (MRFS) Pasture 
(dse/wgha) 
4.99 5.04 4.98 4.96 
Crop (t/ha) 1.41 1.44 1.40 1.39 
Low RF South (LRFS) Pasture 
(dse/wgha) 
3.03 3.11 3.01 2.99 
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Table 6.10 Subsurface compaction—average year crop and pasture yields for each risk category 
Southern Agriculture Region Risk category—crop/pasture yields 
Rainfall zone Crop or pasture Benchmark Nil Moderate High 
Crop (t/ha) Nil Nil Nil Nil 
High RF North (HRFN) Pasture 
(dse/wgha) 
Nil Nil Nil Nil 
Crop (t/ha) Nil Nil Nil Nil 
Medium RF North (MRFN) Pasture 
(dse/wgha) 
Nil Nil Nil Nil 
Crop (t/ha) Nil Nil Nil Nil 
Low RF North (LRFN) Pasture 
(dse/wgha) 
Nil Nil Nil Nil 
Crop (t/ha) 1.94 2.10 1.90 1.84 
High RF South (HRFS) Pasture 
(dse/wgha) 
8.50 8.50 8.49 8.49 
Crop (t/ha) 1.71 1.75 1.69 1.66 
Medium RF South (MRFS) Pasture 
(dse/wgha) 
4.99 4.99 4.99 4.99 
Crop (t/ha) 1.41 1.45 1.39 1.37 
Low RF South (LRFS) Pasture 
(dse/wgha) 
3.03 3.04 3.03 3.03 
 
Table 6.11 Subsurface compaction—average year crop and pasture yields for each risk category—from 
assumptions above 
South West Risk category—crop/pasture yields 
Rainfall zone Crop or pasture Benchmark Nil Moderate High 
Crop (t/ha) 2.25 2.10 1.90 1.84 
South West Pasture 
(dse/wgha) 
8.53 8.50 8.49 8.49 
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7. Salinity 
From van Gool et al. “Surface salinity refers to an excess of soluble salts (primarily sodium 
chloride) in the soil solution which adversely affects plant growth. Surface salinity assesses 
the current salinity status. Salinity risk refers to the likelihood of the soil becoming saline 
given current land use patterns and management practices.” 
Using production values derived from Planfarm Bankwest Benchmarks for the Northern, 
Central and Southern agriculture regions, and derived from ABARE Farm Surveys for the 
South West agriculture region. 
Summary—opportunity cost of salinity 
Area (ha) in each risk category 
Agricultural 
region Nil Very low Low Moderate High and Very High 
Opportunity 
cost* 
$ 
Northern 3 925 412 636 343 37 529 125 279 178 188   52.2 m 
Central 5 327 552 1 191 000 74 281 318 136 572 869 161.7 m 
Southern 3 780 728 1 051 531 74 999 175 848 378 224 124.4 m 
South West 722 664 19 471 15 912 18 538 17 289     6.1 m 
    Total 4 Regions 344.3 m 
* Equivalent to the total extra value of farm operating surplus’ if the hazard was absent. 
Assumptions 
Table 7.1 Salinity—area of agricultural land in each rainfall zone and region by risk category 
Salinity—area (ha) in each risk category 
Zone Region No 
risk 
Partial 
risk 
Moderate 
risk 
High 
risk 
Presently 
saline 
High RF North 
(HRFN) 
NAR 
CAR 
SAR 
1 033 690 
- 
- 
133 008 
- 
- 
4 453 
- 
- 
12 237 
- 
- 
19 815 
- 
- 
Medium RF 
North (MRFN) 
NAR 
CAR 
SAR 
1 946 460 
97 255 
- 
331 286 
25 824 
- 
15 452 
209 
- 
67 371 
3 327 
- 
95 063 
9 421 
- 
Low RF North 
(LRFN) 
NAR 
CAR 
SAR 
893 772 
460 706 
- 
163 408 
145 804 
- 
17 352 
16 252 
- 
44 240 
64 305 
- 
62 070 
50 811 
- 
High RF South 
(HRFS) 
NAR 
CAR 
SAR 
14 076 
511 715 
1 658 491 
1 008 
54 213 
372 385 
267 
8 673 
54 581 
11 
19 392 
88 098 
206 
22 241 
128 679 
Medium RF 
South (MRFS) 
NAR 
CAR 
SAR 
37 414 
2 341 777 
1 857 761 
7 634 
402 346 
494 430 
5 
29 580 
19 304 
1 419 
112 505 
82 830 
1 034 
254 826 
229 276 
Low RF South 
(LRFS) 
NAR 
CAR 
SAR 
Nil 
1 916 100 
264 475 
Nil 
562 814 
184 716 
Nil 
19 567 
1 114 
Nil 
118 607 
4 920 
Nil 
235 570 
20 268 
South West SWAR 722 664 19 471 15 912 18 538 17 289 
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Table 7.2 Salinity—estimated crop rotations by land risk category. Benchmark = average all risk areas 
  Risk category 
Rainfall zone Benchmark No 
risk 
Partial 
risk 
Moderate 
risk 
High 
risk 
Presently 
saline 
High RF North (HRFN) 46% 47% 47% 47% 47% 0% 
Medium RF North (MRFN) 69% 71% 71% 71% 71% 0% 
Low RF North (LRFN) 61% 65% 65% 65% 65% 0% 
High RF South (HRFS) 42% 42% 42% 42% 42% 0% 
Medium RF South (MRFS) 59% 61% 61% 61% 61% 0% 
Low RF South (LRFS) 67% 73% 73% 73% 73% 0% 
South West 16% 16% 16% 16% 16% 0% 
Estimates for salinity were somewhat different to the other hazards. 
It was assumed that current impact is that the ‘presently saline’ risk area cannot be 
cropped—and pasture production is limited to low amounts of dry matter from residual plant 
species like barley grass. The benefit to eliminating the hazard is that the area could be 
recovered into a normal crop/pasture rotation with normal crop yields and stocking rates. 
Table 7.3 Salinity—benchmarks and average year production capabilities—Northern Region 
Rainfall zone Crop/ pasture 
Benchmark 
production 
Yield from 
presently saline 
area 
Yield from 
non-saline 
area 
Crop 1.95 t/ha Nil crop 1.95 t/ha High RF North (HRFN) 
Pasture 5.05 dse/wgha 1.00 dse/wgha 5.18 dse/wgha 
Crop 1.82 t/ha Nil crop 1.82 t/ha Medium RF North (MRFN) 
Pasture 4.00 dse/wgha 0.50 dse/wgha 4.49 dse/wgha 
Crop 1.32 t/ha Nil crop 1.32 t/ha Low RF North (LRFN) 
Pasture 1.92 dse/wgha 0.25 dse/wgha 2.19 dse/wgha 
Crop 1.94 t/ha Nil crop 1.94 t/ha High RF South (HRFS) 
Pasture 8.50 dse/wgha 1.00 dse/wgha 8.67 dse/wgha 
Crop 1.71 t/ha Nil crop 1.71 t/ha Medium RF South (MRFS) 
Pasture 4.99 dse/wgha 0.50 dse/wgha 5.24 dse/wgha 
Crop 1.41 t/ha Nil Nil Low RF South (LRFS) 
Pasture 3.03 dse/wgha Nil Nil 
*  dse/wgha = dry sheep equivalent per winter grazed hectare. 
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Table 7.4 Salinity—benchmarks and average year production capabilities—Central Region 
Rainfall zone Crop/ pasture 
Benchmark 
production 
Yield from 
presently saline 
area 
Yield from 
non-saline 
area 
Crop 1.95 t/ha Nil Nil High RF North (HRFN) 
Pasture 5.05 dse/wgha Nil Nil 
Crop 1.82 t/ha Nil crop 1.82 t/ha Medium RF North (MRFN) 
Pasture 4.00 dse/wgha 0.50 dse/wgha 4.98 dse/wgha 
Crop 1.32 t/ha Nil crop 1.32 t/ha Low RF North (LRFN) 
Pasture 1.92 dse/wgha 0.25 dse/wgha 2.29 dse/wgha 
Crop 1.94 t/ha Nil crop 1.94 t/ha High RF South (HRFS) 
Pasture 8.50 dse/wgha 1.00 dse/wgha 8.99 dse/wgha 
Crop 1.71 t/ha Nil crop 1.71 t/ha Medium RF South (MRFS) 
Pasture 4.99 dse/wgha 0.50 dse/wgha 6.11 dse/wgha 
Crop 1.41 t/ha Nil crop 1.41 t/ha Low RF South (LRFS) 
Pasture 3.03 dse/wgha 0.50 dse/wgha 3.25 dse/wgha 
*  dse/wgha = dry sheep equivalent per winter grazed hectare. 
Table 7.5 Salinity—benchmarks and average year production capabilities—Southern Region 
Rainfall zone Crop/ pasture 
Benchmark 
production 
Yield from 
presently saline 
area 
Yield from 
non-saline 
area 
Crop 1.95 t/ha Nil Nil High RF North (HRFN) 
Pasture 5.05 dse/wgha Nil Nil 
Crop 1.82 t/ha Nil Nil Medium RF North (MRFN) 
Pasture 4.00 dse/wgha Nil Nil 
Crop 1.32 t/ha Nil Nil Low RF North (LRFN) 
Pasture 1.92 dse/wgha Nil Nil 
Crop 1.94 t/ha Nil crop 1.94 t/ha High RF South (HRFS) 
Pasture 8.50 dse/wgha 1.00 dse/wgha 9.29 dse/wgha 
Crop 1.71 t/ha Nil crop 1.71 t/ha Medium RF South (MRFS) 
Pasture 4.99 dse/wgha 0.50 dse/wgha 6.19 dse/wgha 
Crop 1.41 t/ha Nil crop 1.41 t/ha Low RF South (LRFS) 
Pasture 3.03 dse/wgha 0.25 dse/wgha 3.45 dse/wgha 
*  dse/wgha = dry sheep equivalent per winter grazed hectare. 
Table 7.6 Salinity—benchmarks and average year production capabilities—South West 
Rainfall zone Crop/ pasture 
Benchmark 
production 
Yield from 
presently saline 
area 
Yield from 
non-saline 
area 
Crop 2.25 t/ha Nil crop 2.25 t/ha High rainfall 
Pasture 8.53 dse/wgha 1.50 dse/wgha 8.72 dse/wgha 
*  dse/wgha = dry sheep equivalent per winter grazed hectare. 
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8. Soil acidity 
From van Gool et al. “A soil at high risk of subsurface acidification is likely to acidify below 
critical pH values within 15 years. A soil at low risk is unlikely to acidify below critical levels 
within the next 30 years.” 
Using production values derived from Planfarm Bankwest Benchmarks for the Northern, 
Central and Southern agriculture regions, and derived from ABARE Farm Surveys for the 
South West agriculture region . 
Summary—opportunity cost of soil acidity 
Area (ha) in each risk category 
Agricultural 
region Low Moderate High Presently 
acid 
Opportunity 
cost* 
$ 
Northern 951 023 1 018 116 2 289 432 611 839 170.4 m 
Central 3 187 860 2 012 919 1 128 177 1 016 607 181.8 m 
Southern 2 272 727 1 778 890 806 514 535 319 129.8 m 
South West 521 071 134 911 44 970 87 888   15.7 m 
   Total 3 regions 497.6 m 
* Equivalent to the total extra value of farm operating surplus’ if the hazard was absent. 
Assumptions 
Table 8.1 Soil acidity—area of agricultural land in each rainfall zone and region by risk category 
Soil acidity—area (ha) in each risk category 
Zone Region 
Low Moderate High Presently 
acid 
High RF North (HRFN) NAR 
CAR 
SAR 
218 844 
- 
- 
314 656 
- 
- 
610 260 
- 
- 
52 296 
- 
- 
Medium RF North (MRFN) NAR 
CAR 
SAR 
504 918 
59 559 
- 
487 675 
29 041 
- 
1 174 368 
14 828 
- 
272 364 
29 619 
- 
Low RF North (LRFN) NAR 
CAR 
SAR 
203 521 
356 046 
- 
195 113 
75 418 
- 
491 707 
58 365 
- 
282 040 
223 066 
- 
High RF South (HRFS) NAR 
CAR 
SAR 
3 616 
299 265 
1 126 610 
5 497 
150 756 
576 177 
5 258 
58 243 
252 678 
1 066 
83 887 
311 937 
Medium RF South (MRFS) NAR 
CAR 
SAR 
20 124 
1 181 824 
993 886 
15 176 
1 021 857 
986 287 
7 839 
559 794 
451 412 
4 074 
334 227 
220 921 
Low RF South (LRFS) NAR 
CAR 
SAR 
Nil 
1 291 167 
152 231 
Nil 
735 847 
216 426 
Nil 
436 946 
102 424 
Nil 
345 809 
2 461 
South West SWAR 521 071 134 911 44 970 87 888 
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Table 8.2 Soil acidity—estimated crop rotations by land risk category. Benchmark = average all risk areas 
  Risk category 
Rainfall zone Benchmark Low Moderate High Very High Extreme 
High RF North (HRFN) 46% 46% 46% 46% 46% 46% 
Medium RF North (MRFN) 69% 69% 69% 69% 69% 69% 
Low RF North (LRFN) 61% 61% 61% 61% 61% 61% 
High RF South (HRFS) 42% 42% 42% 42% 42% 42% 
Medium RF South (MRFS) 59% 59% 59% 59% 59% 59% 
Low RF South (LRFS) 67% 67% 67% 67% 67% 67% 
South West 16% 16% 16% 16% 16% 16% 
 
Table 8.3 Probability of soil acidity having an impact in an average year—rainfall zone by land risk 
category 
 Risk category 
Rainfall zone Low Moderate High Presently acid 
High RF North (HRFN) 0% 25% 50%   90% 
Medium RF North (MRFN) 0% 30% 60%   90% 
Low RF North (LRFN) 0% 40% 70% 100% 
High RF South (HRFS) 0% 25% 50%   90% 
Medium RF South (MRFS)-Crops 0% 30% 60%   90% 
Medium RF South (MRFS)-Pastures 0% 25% 50%   90% 
Low RF South (LRFS)-Crops 0% 40% 70% 100% 
Low RF South (LRFS)-Pastures CAR 0% 40% 70% 100% 
Low RF South (LRFS)-Pastures SAR 0% 25% 50%   90% 
South West 0% 25% 50%   90% 
 
Table 8.4 Production penalties due to soil acidity on impacted land 
 Rainfall zone 
Enterprise HRFN MRFN LRFN HRFS MRFS LRFS SWAR 
Wheat 10% 15% 20% 10% 12% 15%  10% 
Lupins   0%   0%   0%   0%   0%   0% 30% (Oats) 
Barley 40% 50% 60% 40% 45% 50%  40% 
Canola 40% 50% 60% 40% 45% 50%  40% 
Pasture 25% 30% 30% 25% 30% 30%  25% 
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Table 8.5 Soil acidity—average year crop and pasture yields for each risk category – from assumptions 
above 
Northern Agriculture Region Risk category – crop/pasture yields 
Rainfall zone Crop or Pasture Type 
Bench-
mark  Low Moderate High 
Presently 
Acid 
Wheat 2.39 2.48 2.41 2.35 2.25 
Lupins 1.53 1.53 1.53 1.53 1.53 
Barley 2.04 2.38 2.15 1.91 1.53 
Crop (t/ha) 
Canola 1.32 1.54 1.39 1.23 0.99 
High RF North 
(HRFN) 
Pasture (dse/wgha) 5.05 5.55 5.21 4.86 4.30 
Wheat 2.06 2.21 2.11 2.02 1.92 
Lupins 1.33 1.33 1.33 1.33 1.33 
Barley 2.07 2.68 2.28 1.87 1.47 
Crop (t/ha) 
Canola 1.11 1.43 1.22 1.00 0.79 
Medium RF 
North (MRFN) 
Pasture (dse/wgha) 4.00 4.61 4.19 3.78 3.36 
Wheat 1.45 1.64 1.51 1.41 1.32 
Lupins 0.95 0.95 0.95 0.95 0.95 
Barley 1.42 2.21 1.68 1.28 0.88 
Crop (t/ha) 
Canola 0.76 1.19 0.91 0.69 0.48 
Low RF North 
(LRFN) 
Pasture (dse/wgha) 1.92 2.35 2.07 1.86 1.65 
Wheat 2.28 2.35 2.29 2.24 2.14 
Lupins 1.19 1.19 1.19 1.19 1.19 
Barley 2.49 2.86 2.58 2.29 1.83 
Crop (t/ha) 
Canola 1.43 1.65 1.48 1.32 1.05 
High RF South 
(HRFS) 
Pasture (dse/wgha) 8.50 9.24 8.66 8.08 7.16 
Crop (t/ha) Wheat 1.84 1.90 1.83 1.76 1.69 
 Lupins 1.12 1.12 1.12 1.12 1.12 
 Barley 2.00 2.27 1.97 1.66 1.35 
 Canola 1.15 1.31 1.14 0.96 0.78 
Medium RF 
South (MRFS) 
Pasture (dse/wgha) 4.99 5.44 4.95 4.46 3.97 
Crop (t/ha) Nil Nil Nil Nil Nil Low RF South 
(LRFS) 
Pasture (dse/wgha) Nil Nil Nil Nil Nil 
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Table 8.6 Soil acidity—average year crop and pasture yields for each risk category – from assumptions 
above 
Central Agriculture Region Risk category – crop/pasture yields 
Rainfall zone Crop or Pasture Type 
Bench-
mark  Low Moderate High 
Presently 
Acid 
Crop (t/ha) Nil Nil Nil Nil Nil High RF North 
(HRFN) Pasture (dse/wgha) Nil Nil Nil Nil Nil 
Wheat 2.06 2.17 2.08 1.98 1.88 
Lupins 1.33 1.33 1.33 1.33 1.33 
Barley 2.07 2.49 2.12 1.74 1.37 
Crop (t/ha) 
Canola 1.11 1.33 1.13 0.93 0.73 
Medium RF 
North (MRFN) 
Pasture (dse/wgha) 4.00 4.43 4.03 3.63 3.24 
Wheat 1.45 1.58 1.45 1.36 1.26 
Lupins 0.95 0.95 0.95 0.95 0.95 
Barley 1.42 1.88 1.43 1.09 0.75 
Crop (t/ha) 
Canola 0.76 1.01 0.77 0.59 0.41 
Low RF North 
(LRFN) 
Pasture (dse/wgha) 1.92 2.20 1.93 1.74 1.54 
Wheat 2.28 2.33 2.28 2.22 2.12 
Lupins 1.19 1.19 1.19 1.19 1.19 
Barley 2.49 2.76 2.48 2.21 1.77 
Crop (t/ha) 
Canola 1.43 1.59 1.43 1.27 1.02 
High RF South 
(HRFS) 
Pasture (dse/wgha) 8.50 9.04 8.47 7.91 7.00 
Crop (t/ha) Wheat 1.84 1.90 1.84 1.77 1.70 
 Lupins 1.12 1.12 1.12 1.12 1.12 
 Barley 2.00 2.31 2.00 1.69 1.37 
 Canola 1.15 1.34 1.15 0.97 0.79 
Medium RF 
South (MRFS) 
Pasture (dse/wgha) 4.99 5.50 5.00 4.51 4.01 
Crop (t/ha) Wheat 1.47 1.55 1.46 1.39 1.32 
 Lupins 0.84 0.84 0.84 0.84 0.84 
 Barley 1.65 1.98 1.59 1.29 0.99 
 Canola 0.82 0.98 0.78 0.64 0.49 
Low RF South 
(LRFS) 
Pasture (dse/wgha) 3.03 3.38 2.97 2.67 2.36 
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Table 8.7 Soil acidity—average year crop and pasture yields for each risk category – from assumptions 
above 
Southern Agriculture Region Risk category – crop/pasture yields 
Rainfall zone Crop or Pasture Type 
Bench-
mark  Low Moderate High 
Presently 
Acid 
Crop (t/ha) Nil Nil Nil Nil Nil High RF North 
(HRFN) Pasture (dse/wgha) Nil Nil Nil Nil Nil 
Crop (t/ha) Nil Nil Nil Nil Nil Medium RF 
North (MRFN) Pasture (dse/wgha) Nil Nil Nil Nil Nil 
Crop (t/ha) Nil Nil Nil Nil Nil Low RF North 
(LRFN) Pasture (dse/wgha) Nil Nil Nil Nil Nil 
Wheat 2.28 2.33 2.28 2.22 2.12 
Lupins 1.19 1.19 1.19 1.19 1.19 
Barley 2.49 2.76 2.49 2.21 1.77 
Crop (t/ha) 
Canola 1.43 1.59 1.43 1.27 1.02 
High RF South 
(HRFS) 
Pasture (dse/wgha) 8.5 9.04 8.48 7.91 7.01 
Crop (t/ha) Wheat 1.84 1.90 1.83 1.76 1.70 
 Lupins 1.12 1.12 1.12 1.12 1.12 
 Barley 2.00 2.29 1.98 1.67 1.36 
 Canola 1.15 1.32 1.15 0.97 0.79 
Medium RF 
South (MRFS) 
Pasture (dse/wgha) 4.99 5.41 5.00 4.59 3.95 
Crop (t/ha) Wheat 1.47 1.55 1.46 1.39 1.32 
 Lupins 0.84 0.84 0.84 0.84 0.84 
 Barley 1.65 1.99 1.59 1.29 0.99 
 Canola 0.82 0.98 0.79 0.64 0.49 
Low RF South 
(LRFS) 
Pasture (dse/wgha) 3.03 3.26 3.01 2.77 2.38 
 
Table 8.8 Soil acidity—average year crop and pasture yields for each risk category – from assumptions 
above 
South West Risk category – crop/pasture yields 
Rainfall zone Crop or Pasture Type 
Bench-
mark  Low Moderate High 
Presently 
Acid 
Crop (t/ha) Wheat 2.73 2.78 2.71 2.64 2.53 
 Lupins 2.51 2.65 2.45 2.25 1.94 
 Barley 2.81 3.02 2.71 2.41 1.93 
 Canola 1.59 1.70 1.53 1.36 1.09 
High rainfall 
Pasture (dse/wgha) 8.53 8.91 8.35 7.80 6.91 
 
